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THE ECLIPSE SECTIONAL STEAM BOILER. 

The invention herewith illustrated is a steam boiler com- 
posed of a number of separate sections, each by itself com- 
prising all-the parts of a complete steam generator. Our 
engraving represents a double forma of the device, 80 con- 
structed as to economize room and yet afford a large heating 
surface. The upright chamber, A, and < shaped series of 
tubes, B, compose one section; portions of others similarly 
constructed, placed beside each other so as to form the rearof 
the apparatus, are shown at Cand D. Any required number 
of sections may be thus located. The chamber, F, and tubes, 
G, correspondingly arranged, constitute the first of a series 
of sections which form 
the front of the boiler. 
All the chambers com- 
municate at the tops 
and bottoms, so as to 
form continuous mud 
drums at H and I, and 
water spaces at K and 
L, the latter connect- 
ing by means of the 
pipes, M, with the 
steam drum, N. The 
sections composing the 
front portion of the 
boiler are less in num- 
ber than those in rear, 
for the reason that eve- 
ry other one is omitted 
in order to afford the 
necessary space for the 
doors. 

Both parts of the 
apparatus, front and 
rear, have independent 
circulations, that in the 
former commencing in 
the mud drum, H, 
passing through the 
tubes, G, to the water 
space, K, and thence 
back ; in the latter, the 
circulation commences 
from the drum, I, pass- 
ea through tubes, B, 
space, L, and return, 
and, being very rapid, 
prevents the accumu- 
lation of scale or sedi- 
ment in any portion 
except the mud drums, 
which may be easily 
cleaned. The sections 
have man holes on both 
sides, and are held to- 
gether by short bolts 
on the inside around 
these openings. The 
facing strips are of suf- 
ficient thickness to hold 
the sections apart and 
to allow the smoka to 
pass, thus making the entire boiler into heating surface, ex- 
cept the steam drum and bottom of the mud drum. The 
drums will allow a man to enter and pass through the sec- 
tions, so that, in any case, should a tube become disabled, it 
may be replugged without loss in the service of the boiler. 

It is claimed that the angular form insures the greatest 
amount of heating surface, and at the same time allows for 
the unequal expansion of the tubes. One end of each pipe 
is screwed into a return bend and the other is fastened to 
the chamber by a long thread and lock nuts, making reliable 
steam joints, which may at any time be loosened if required. 
The tubes are also so arranged as to be readily cleaned from 
soot arising from the use of bituminous coal. 

The construction of the grate needs no especial reference, 
The heated air in rising passes around the tubes and out 
between the back sections into the flue, and thence to the 
chimney. The roof of the fire space is lined with fire brick, 
above which a layer of any non-conducting material is placed. 
It is claimed that, owing to the large heating surface, in- 
creased rapidity of getting up steam and a consequent less 
expenditure of fuel ure effected. We are informed that 
steam has been obtained from cold water in the period of 
fifteen minutes. 

The water chambers are large enough to insure a free 
passage of the water, thus preventing foam and securing 
dry steam. 

These boilers can be readily taken apart for transporta- 
tion, put together by any engineer without injury to joints, 
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and can be enlarged at will by adding sections. They are 
constructed double, as shown in the engraving, or single. In 
the latter case the form is easily understood by imagining 
the front sections, of the generator represented, to be re- 
moved. Corresponding alterations are made in other parts 
to accord with the single set of tubes, B, and chamber, A. 
The steam drum,N, is not used, the upper portion, L, of the 
sections answering the purpose. 

The device in bot forms, it is claimed, has been fount 
well suited for high and low pressure, stationary, portable, 
and marine engines. It is also specially constructed for 
heating purposcr. 


THE ECLIPSE SECTIONAL STEAM BOILER. 


We see by the Pittsburgh papers that Messrs. Jones & 
Laughlins, proprietors of the American Iron Works, have 
contracted with the Eclipse Steam Manufacturing Company 
for three large batteries of these sectional safety steam 
generators, of 240 horse power, to take the place of the four 
flue boilers which exploded on February 8. They have had a 
number of sections in use for a vear, on trial. 

Patented September 6, 1870. For further information ad- 
dress G. W. Bollman, President of the E:lipse Steam Man- 
ufacturing Company, 87 Wood street, Pittsburgh, Pa. 
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Serap fron, 

Manufacturers should look well to their scrap iron; do 
not waste a piece, no matter how small; gather all together, 
assort, have different receptacles for steel, wrought, cast and 
malleable iron. The wrought iron from the carriage shop 
is the most valuable of scrap iron, but to bring the highest 
price there must be no malleable or cast iron mixed with it; 
every pound of scrap has a market value, and it should be 
packed in barrels or boxes and sent to market. If there be 
any considerable quantity, it will pay to send it to the mills 
and have it worked up into bars. It is the amall manufactur- 
crs who do not take care of their scrap, but allow year after 
year to pass without paying any attention to it, and scraps 
of iron can be found all over their factories, while boxes 
and out of the way corners are filled with it, and hundreds 
of dollars of what would make the best of bar iran is allowed 


to go to waste, 
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Vertical Grist Mills, 

The idea of placing the grinding stones on horizontal 
spindles, like common pulleys, is very cold, but has never 
come into much use except for small mills, where coarse 
grinding and speed are wanted. Itdoes not follow, however, 
that this plan cannot be successfully applied to the finer 
kinds of flouring. According to Leffel’s News, ‘‘a vertical 
mill of somewhat novel character has lately been introduced, 
in which two or more pairs of millstones are combined on 
one horizontal shaft, or on sections of a shaft, and driven by 
one belt or gear, the power being applied directly to the 
shaft. No intermediate shafting is used, and the cost and 
care of a number of 
pulleys, belts, gears, 
etc., is thus in many 
cases saved by the 
adoption of such mill. 
Furthermore, the mill. 
stones are faced and 
furrowed on both sides 
instead of only one, 
and combined in groups 
of three or more. In 
a group of three the 
center stone is fast to, 
and revolves with, the 
shaft, with a stationa- 
ry or bed stone adjust- 
ed on each side of it. 
making two mills out 
of three stones; and 
each of the three stones 
being interchangeable, 
there is afforded, prac- 
tically, the grinding 
surface of three mills. 
Ag each stone is double 
faced, any one of the 
three may be taken out 
to be sharpened at any 
time and another put 
in its place, so that the 
mill can be kept run- 
ning without interrup- 
tion. If one morestone 
be added to a group of 
three, there will be 
three mills with four 
stones, or five stones 
will make four mills; 
and so on to any de- 
sired number, all be- 
ing driven by one belt 
or gear, and occupying 
only one foot in length 
of shaft to each mill. 
It is argued in behalf 
of this arrangement 
that a group of five 
stones, making four 
mills, will occupy only 
the space usually taken 
by one mill, and that 
the four have only two bearings to care for, while the step 
so troublesome to millers is entirely done away with, 

‘‘There is evidently a very material saviag of room in 
this arrangement, whatever may be its other merits or de- 
fects; and it must also be admitted that any device which 
enables the miller to simplify his machinery, dispense with 
complicated and costly gearing, and bring the work in close 
proximity to the power, is so far a very valuable gain.” 

—~ +9 ee 
Spontaneous Combustion. 

In the last report of the Fire Marshal of New York city, 
sixteen recent examples of fires caused by spontaneous com- 
bustion are recited. During the year 1872, there were 1,880 
fires in New York. How many were spontaneously caused, 
there are no means of knowing. Of the sixteen spontaneous 
cases above alluded to, nine originated among oily rags, 
cotton waste or rope materials, two in piles of coal, one ina 
mass of ‘‘excelsior” or fine wood shavings used for cheap 
upholstery purposes, one in salt hay, two in oily saw dust, 
one in rubbish. 


AOD: 

New ELEctTRIcAL DiscovERY.—Dr. Blake, of the San 
Francisco Acadey;y of Sciences, and Judge Hastings, of the 
Califarnia State Geological Survey, announce the discovery 
ofa current of electricity running north and south at a dis- 
tance of about 150 miles from the Pacific coast, along a belt 
of metallic deposi s, which serves as a conducting chain 
between the poles, 
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SMALL POX. OLD AND NEW REMEDIES. 


Superticially considered, it appears singular that certain 
contagious diseases, especially small pox, spread more in the 
winter season (which, in other respects, is the healthiest time 
of the year) when the cold destroys the miasmata which 
flourish in tropical climes and, in hot summers, sometimes 
visit portions of the temperate zone. But in order to explain 
this apparent anomaly, we have only to consider that in 
winter a large number of the lower classes of people huddle 
together in ill ventilated rooms, in order to shelter themselves 
against the cold. Of course this is favorable to the growth 
of miasmata, which only need suitable conditions to propa- 
gate themselves. Microscopists have succeeded in tracing 
the origin of many contagions to parasitic growth, either 
vegetable or animal, and it is not improbable that this will 
ultimately be the case with all, the denial of many medical 
authorities notwithstanding. It should be kept in view that, 
formerly, equally high authorities used to deny most peremp- 
torily, to several diseases, the origin which is now, beyond 
the shadow of a doubt, proved to be the true one,namely,the 
growth of animalcule or vegetable parasites. It should also be 
considered that the fact of not finding such, in certain cases, 
is only a negative proof; they may be there and the investi- 
gator may have failed to find them; but other searchers in 
course of time and with instruments more perfect than we 
possess at present, or by help of an improved modus vperandi, 
will undoubtedly discover them. Microscopic investigation 
has only just commenced to be applied in medicine, and the 
most advanced physicians know now that it is one of the 
most powerful helps in medical diagnosis, 

Eruptive fevers are diseases of the blood; they probably 
originate in a kind of catalytic poison in the system, which 
may be a result of parasitic growth, as is the case with fer- 
mentation and many other chemical changes. However, the 
future will decide the question definitely; in the mean- 
time we must observe, use our best judgment, and apply all 
the light, as far as the present state of science allows, to 
combat this class of diseases, among which small pox is one 
of the most virulent, loathsome and dangerous. In order to 
be fully convinced of this, one has only to visit a small pox 
hospital and see this interesting disease in all its stages. 

In regard to the effectiveness of the protection afforded by 
vaccination, the statistics show that this discovery, made by 
Jenner more than « century ago, had the most startling in- 
fluence in staying the small pox ravages of that time, and it 
kept the nations who accepted it comparatively free; the ex- 
perience of the physicians of the present day tends in the 
same direction, and all doubt fostered by some in regard to 
its effectiveness proceeds solely from want of acquaintance 
with the facts, which are overwhelming in proof of its great 
value tothe human race. As the health and longevity of 
vaccinated persons is on the general average equal to that of 
others who escape the small pox without vaccination, there 
can be no serious objection on that ground. The rule, laid 
down by some, that persons must be vaccinated every seven 
years is totally arbitrary and without any foundation what- 
soever ; different individuals will differ greatly in this re- 
spect, and, in order to be safe, it is well to try if vaccination 
will “take” in case any danger is apprehended, even if it 
has been applied only three or four years ago. If no epi- 
demic is prevailing and the person is exposed to no danger, 
it is needless to revaccinate every seven years; ten years or 
more may elapse, and we have known individuals who un- 
doubtedly, by a single effective vaccination in childhood, 
have been protected for their whole lives. 

In regard to the treatment, it must be kept in view that 
here, as in all eruptive fevers, it must have its course, and 
cannot be cut short without robbing the patient entirely of 
his chance of e cape. Careful guarding against taking cold, 
good nursing, the mildest possible diet, and abstinence from 


irritating food and serieaial agents diuilacly objectionable 
are the first necessities of small pox cases. 
The latest medical journals recommend two new remedies, 


which experience has proved to be beneficial. Dr. Revillod, 
of Geneva, recommends glycerin as an exterior application ; 
this, through its soothing action, diminishes the intensity of 
the eruption. He mixes it with soap and some mercurial 
ointment. Dr. Carl Nagel, Royal Chancellor of Health in 
Berlin, recommends xylol; he has administered this inter- 
nally in eighty cases, thirty-six of which had the small pox 
in its worst form, and only four died, which is a better result 
than that of any other remedy thus far known. When ad- 
ministered while the disease is but suepected, xylol does not 
prevent it, but greatly eases the patient and facilitates a 
speedy recovery. 

Xylol, or xylen, is also called the hydride of xylenyl; it is 
one of the hydrocarbons obtained by the distillation of coal 
tar, wood tar, or Burmese petroleum. The coal tar con- 
tains little of this ingredient, but one pound of oil separated 
from crude wood spirit contains about one ounce of xylol. 
It is aliquid similar to benzol and toluol, but has the antisep- 
tic properties of carbolic acid from coal, and of creosote from 
wood. It separates from the crude wood spirit by the addi- 
tion of water, and is purified, like other cognate products, 
by sulphuric acid; the brown mixture, after standing, is 
wash2d witha solution of potashand thenin water, dried over 
chloride of calcium or glacial phosphoric acid, and then sub- 
jected to a fractional distillation, when the xylol comes over 
as soon as the temperature has risen to between 258° and 266° 
Fahr. 

It is well known that many derivatives of tar, creosote, 
carbolic acid, benzol, toluol, xylol, etc., are all poisons for 
small organic growths, either vegetable or animal ; that they, 


132| for instance, at once destroy fermentation by killing the 


microscopic yeast plant; it is also known that mercurials are 
especially poisonous to parasites of all kinds, especially ani- 
mal ones. These remedies now appear to be effective in 
small pox, and this raises the very natural question if it is 
not an argument for the probability of the theory that this 
disease also is due to a morbid organic growth, perhaps in 
the blood itself, which produces that violent fever, with the 
symptoms of pain, nausea, etc., and finally works itself out 
through the skin and mucous membrane by a copious erup- 
tion, which is often strong enough to destroy the skin like 
so many burns, and sometimes even so violent as to destroy 
the life of the patient, in thesame way as an extensive scald- 
ing does, which is fatal by arresting the natural action of the 
skin, consequent to the annihilation of its organic structure. 

In consideration of the excitement about the spread of 
small pox in this country, we believe the above details to be 
of general interest and utility to our readers. 
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A WORD WITH THE READER, THINKER, AND WRITER. 


We believe that there is no portion of our journal of great- 
er interest than the columns devoted to our correspondence, 
and we should be unappreciative did we undervalue the 
practical suggestions and information imparted by its writers. 
We would take the present opportunity of requesting from 
our readers even more frequent communications. Let us 
have all possible ideas. Criticise everything that appears 
open to criticism; and, if experience has taught you differ- 
ently, give the public the benefit of your wisdom. The mere 
fact of your finding any difficulty in committing your knowl- 
edge to paper need be no drawback. We want ideas, not 
words; and if the brain work is there, we will put it into 
fropershape. Every week we publish a large number of 
questions on different subjects. Sometimes we are at a loss 
fora suitable reply which many of our readers can readily 
find; in such cases responses from our subscribers are appre- 
ciated both by the enquirer and ourselves. 

The modern newspaper is the substitute for the ancient 
forum. Instead of a number of people meeting in some 
public place, as they used to do, and discussing various ques- 
tions of interest, they now write to their paper and inter- 
change their views through the medium of its printed 
pages. 

Necessarily, among the multitude of communications 
which reach us, there are many agreeing on some single topic. 
In such case we exercise our discretion in the publication of 
such as we consider the most sound and suitable. There are 
others devoted to the discussion of questions which it is only 
a waste of time to consider. We allude to perpetual motion, 
quadrature of the circle, and all of that class. We would 
earnestly impress upon all who entertain such chimerical 
ideas to turn their minds and labor to more profitable pur- 
suits. 

We believe that theze is no better way of acquiring and 
and disseminating knowledge than to establish a co-operation 
between those who read and those who write—to place the 
opinions of the practical man beside those of the theorist, 
the worker beside the thinker, and thus obtain views clearer, 
better, and more comprehensive on subjects interesting alike 
to all. 


ert 2 
THE PHOTOMETER APPLIED TO ASTRONOMY. 


In a recent article on the physical nature of the planet 
Jupiter (see page 400 of cur volume XXVII), we described 
the important results deduced from photometric observa- 
tions of that planet; and we may add to this that photo- 
metry has cften been applied to the starry heavens, in order 
to determine the comparative luminosity of the heavenly 
bodies. It is evident, however, that the common methods 
as applied here on earth to compare the relative intensity of 
different flames, and of which one was described on page 83 
of this volume, are entirely inapplicable; and therefore other 
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inades must he stilted: ‘aud pliotonieters “binged on totally 
different principles must be resorted to. 

The most perfect photometer adapted to measure and com- 
pare the lightof the heavenly bodies is undoubtedly that in- 
vented by Zéllner, the famous astronomer and spectroscopist 
of Berlin; he invented it as early as 1860, but only recently 
has he applied it extensively to celestial photometry. It is 
based on the principle of the polarization of light; and in 
order to accomplish his purpose, h:« makes use of the prop- 
erty of the analyzer (see Tyndall’s lecture, page 35 of our 
current volume) to transmit or obstruct the polarized ray in 
proportion as it is turned round an arc of 90°; for intermedi- 
ate portions of the angle of rotation, a strong light may be 
gradually diminished till the transmitted rays are equal tothe 
weaker light. 

The first thing Zéllner had to do was to determine how far 
the angle would serve as a measure for the intensity of 
light. Mathematical theory teaches that the amount of light 
transmitted does not increase as the angles themselves, but 
as the squaresof theirsines. Zdéllner found this law per- 
fectly verified by practical experiment, in testing this photo- 
meter in many different ways. By attaching such a polariz- 
ing photometer to an astronomical] telescope, he has been en- 
abled to determine the comparative luminosity of divers 
heavenly bodies with greater accuracy than had previously 
been possible; and the results obtained will especially be 
most interesting to posterity, who will be able to determine 
what changes have taken place in the course of time, changes 
which are sometimes very great and of the utmost import- 
ance to the extension of our knowledge of the nature of the 
heavenly bodies. 

As astandard of comparison, he uses the light of a lamp 
shining through a pin hole; and in order to be independent 
of the perhaps variable light of this lamp, which may differ 
on different nights, he compares two stars with the lamp, 
and only notices the difference between the stars. If, for in- 
stance, the planct Jupiter has to be compared with Venus, he 
directs the telescope to Jupiter and turns the analyzer till 
its luminosity is equal to that of the lamp shining through 
the pinhole, and finds it was turned, say, 10°; then he di- 
rects the telescope to Venus, and finds that he must turn it 
25° in order to diminish its light till it is equal to the lamp 
light. The relative luminosity will then be as the square of 
the sines of these angles, that is, as 0°0174? is to0-0389?, oras 
0:00030276 is to 0:00151321, or, approximately, as 3 to 15 or 
1 to 5. 

Among the results thus obtained by Zéllner are the fol 
lowing: 


COMPARISON OF PLANETS. 
The fixed star Capella as compared to Mars is as1 to 7; to 
Jupiter, as 1 to 10; to Venus, as 1 to 50; to Saturn, as 1 to 
0-4; to Uranus, as 1 to 0:0066; to Neptune, as 1 to 0-0007. 


COMPARISON OF FIXED STARS. 
The same star Capella as compared to Sirius is as 1 tod; 
to Vega, as 1 to1‘2; to Betelgeuse, as 1 to 0°5; to Regulus, 
as 1 to 0°4; to Polluz, as 1 to 0°3. 


THE MOON COMPARED TO THE PLANETS. 

The full moon as compared to Venus, when full, is as 150 
to 1; to Jupiter, as 700 to 1; to Mars as 1,000 to 1; to Saturn, 
as 18,000 to 1; to Uranus, as 1,159,000 to 1; to Neptune, as 
10,000,000 to 1. 

The sun as compared to the moon is as 700,000 to 1. Con- 
sequently the light of the sun surpasses that of the most dis- 
tant planet, Neptune, 7,000,000,000,000 times. 
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DISCOVERIES OF TIN IN QUEENSLAND. 

The most recent reports substantiate the fact that tin fields 
of unexampled richness have been discovered in the English 
colony of Queensland, Eastern Australia, the presence of the 
metal being detected over an area of 550 square miles. Mr. 
T. F. Gregory, the mineral land commissioner, states that, 
at the present time, only about 225 square miles of this area 
have hitherto been found sutficiently rich for working, but 
there are many instances of tin being found in paying quan- 
tities beyond these limits. The physical and geological 
character of nearly the whole of the area described is that of 
an elevated granite table land, intersected by ranges of abrupt 
hills, the highest limits of which are about 8.000 feet above 
the sea, its eastern escarpment forming the water shed of 
the Clarence river, the northern that of the Condamine, and 
the southwestern, the Severn and McIntyre rivers. The por- 
tion of the district over which the deposits of tin ore are dis- 
tributed is that comprised by the water shed of the Severn 
river. The richcst deposits have been found in the stream 
beds and fluvial flats, the paying ground varying from a 
few yards to five chains in width, occasionally broken by 
rocky bars; but even in tliese instances large deposits are 
frequently lodged in the pockets and crevices between the 
granite boulders. 

The probable yield of ore is stated at ten tuns per lineal 
chain of the beds on the various creeks. In some instances, 
this has been found to extend to thirty tuns per chain. Re- 
garding the mineralogical character of the rocks, it is stated 
that the ore is associated only with granite which is invaria- 
bly red. The granite generally is coarse grained and seems 
to disintegrate rapidly under atmospheric influence. There 
are numerous bands of loosely aggregated rock, granitoid in 
in character, highly micaceous and traversed by bands and 
veins of quartz in all directions, in which the crystals of tin 
areabundant. No tin floors, as at the Elsmore mine in New 
SouthWales, have yet been discovered. 

As the lodes and veins have as yet been but very partially 
tested, it would be premature to give any decided opinion 
upon them. It is probable that they will prove a source of 
great wealth, and perhaps render Australia one of the first tin 
producing countries in the world. 
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A FEW GRATUITOUS HINTS TO INVENTORS. 


It often happens that the germ of an important discovery 
is contained in a short paragraph; but as it is the early bird 
that catches the worm, so it is only the most alert reader that 
seizes upon the obscure fact and appropriates it to his own 
use. We have inserted a short notice of a» number of dis- 
coveries which we hope to have brought back to us in ma- 
tured plans for their application; but, for fear that some of 
them may have escaped the vigilance of our readers, we refer 
to them again in a more conspicuous manner by way of gra- 
tuitous suggestion. 

Has the cupro-ammonium solvent for cellulose been em- 
ployed on a large scale in the manufacture of artificial wood, 
water-tight paper, incombustible fabrics and the like? The 
name may frighten many persons from paying the regard to 
this important reagent which it deserves. It is very easy to 
make it, as it is only necessary to keep strips of copper stand- 
ing in concentrated ammonia, occasionally shaking it to ad- 
mit the oxygen of theair. Oxide of copper is produced, which 
dissolves with a blue color in the ammonia and gives the re- 
agent sought. Thiere is certainly a large scope for invention 
in the use of this material. Paper bags can be rendered im- 
permeable to water by immersing them for a few moments 
in cupro-ammonium and running them between rollers. They 
can then be substituted for parchment for many purposes. 
If numerous sheets of paper were to be similarly prepared 
and pressed together, thick layers of great lightness would 
result, which could be employed as a substitute for wood in 
architectural structuresand interiordecorations. By impreg- 
nating the wood paper with tungstate of soda, it would be 
rendered wholly unintlammable, and in this manner theat- 
rical decorations, and the packing surrounding steam pipes 
and boilers, could be made of it; and in its fireproof form, it 
is capable of a wide range of application which the inventor 
must think out for himself. It is said that paper bands, 
nearly as strong as leather, can be made on the same plan. 
The cupro-ammonia paper would find application for roofing, 
water pipes, hats, boats, clothing, collodion; and as all kinds 
of cellulose are attacked by this resgent, much waste ma- 
terial, such as seaweed, grass, sawdust, shavings and rags, 
could be applied to many purposes. It isa question whether, 
by combining cupro-ammonium and tungstate of soda, wood 
and timber could not be rendered fireproof as well as water- 
proof and otherwise indestructible. There is evidently a 
wide field for research in this matter, and it would be well 
for inventors to give it attention. 

There is another question which sometimes occurs to our 
mind, which is this: Are there any practical applications of 
thallium in glass making and otherwise? Lamy exkibited a 
specimen of thallium glass at the Paris Exhibition of 1867, 
possessing a higher index of refraction than anything of the 
kind that had been previously made. Since that time a con- 
siderable quantity of thallium has been found in the various 
etages of metallurgical processes, and enough material could 
be found if there was any call for it. The whole astronomic- 
al world is turning its attention to the use of the spectroscope 
in observations on the stars: and it is of great importance to 
employ a highly refracting medium. Lead glass answers a 
very good purpose; but if thallium glass is better, it‘ought to 
be tried. For optical instruments of all kinds, a new mate- 
rial of this character would always prove most serviceable. 
The employment of thallium in medicine and in colors is also 
a matter to be investigated. 

A third suggestion we have to make is in reference to new 
applications of copal. We have seen it stated that gum 
copal can be vulcanized, so that it becomes very hard and 
closely resembles amber, for which it can be substituted for 
many purposes. The vulcanized amber can be turned on a 
lathe and is said to possess great durability. In what way 
the process is accomplished has not been disclosed. It ap- 
pears to be worthy of examination. 

The above are some of the paths that might be taken by 
industrious students in their search for new applications, and 
we commend them as being worth pursuing. 

a ® 
PROFESSOR AGASSIZ ON OUR COLLEGES. 

Professor Agassiz has evidently no very high opinion of 
our educational institutions, and publishes his adverse views 
with characteristic freedom. He says our colleges are nothing 
but high schools, and that even Harvard is far from being a 
university ; while the knowledge imparted is ‘‘ the tradition- 
ary learning of the middle ages,” and only ‘‘ the dregs of 
scholarship.” 

In common with all progressive lovers of science, Profes- 
sor Agassiz strongly advocates a freer scope being given to 
the study of nature. This branch of education should begin 
in childhood, and not nominally be taught in normal schools 
from text books which are often unsuitable. With regard 


to our system of popular education, he acknowledges that it. 


is better than the European, but declares that the substance 
is wanting. 

It is probable that these ideas, from so eminent an authority, 
will give new impetus to the war of science against classics 
which, for some years past, has been waged in our colleges. 
That there is a strong and growing popular taste for science 
is amply evidenced by the interest manifested in the dis- 
courses of Professor Tyndall and the writings of other distin- 
guished savants; but that, at the same time, there exists, 
even among people otherwise well educated, an inexcusable 
ignorance in scientific matters, is equally true. That the 
latter is, in a great measure, due to the imperfections of our 
college courses, we consider there is little doubt, and we ad- 
here to the belief that, were the classics in our seminaries 
madc subservient to the thorough study of the ordinary prin- 
ciples of science, the graduates would leave their books 
much better prepared to encounter thé world. 


DRAPER AND TYNDALL ON THE INVISIBLE RAYS. 
To the Editor of the Scientific American: 

In your issue of February 1, you gave an abstract of Pro- 
fessor Tyndall’s lecture on ‘“‘The Invisible Rays,” in which 
I find the following statements: ‘‘On both sides of the 
spectrum there is a copious overflow of rays which are in- 
competent to excite vision, but which, however, are able to 
agitate the molecules of certain substances so as to shake 
them asunder and produce chemical decomposition,” and, 
further on, ‘‘it is shown that the heat radiated from the non- 
luminous portion is seven or eight tines as great as from 
the luminousor visible.” The latter proposition is illustrated 
by a well known figure in which the invisible rays are re- 
prezented by a curve very large in comparison with a simi- 
lar line indicating the visible rays. Inthe same number of 
your journal you publish Dr. J. W. Draper's researches in 
actino-chemistry, in which the author suys: ‘‘ As Dr. Draper 
demonstrated the heating power of radiation to reside in all 
equally, whatever their refrangibility, so in this he proves 
the power tu produce chemical changes to be manifested by 
rays of every refrungibility, different substances being acted 
on by differentrays.” The discrepancy apparently existing 
between the views of Drs. Draper and Tyndall, thus plainly 
indicated by the two articles from which the above extracts 
are made, has led me to obtain a more extended report of 
the investigations of the former physicist. The conclusions 
therein contained seem to me to be flat contradictions of 
Professor Tyndall’s assertions, as proved by the following: 
It follows that the true distribution of heat throughout the 
spaces of the spectrum is equal, and that ‘‘the figure so 
generally employed in works on actino-chemistry to indicate 
the distribution of heat, light and actinism in the spectrum 
serves only to mislead. The heat curve is determined by 
the action of the prism, not by the properties of calorific radi- 
ativus; the actinic curve does not represent any special pecu- 
liarities of the spectrum but the habitudes of certain com- 
pounds of silver.” 

Can you or any of your readers reconcile such completely 
opposite ideas? How i; it that Professor Tyndall did not 
allude to so radically different a theory, of the existence of 
which he must have been aware, in the course of his lectures? 
When such eminent and learned doctors disagree, it is indeed 
a question who is to decide. A PERPLEXED PuysiIcisT. 


REMARKS BY THE EpIToR.—The discrepancy between the 
views of Dr. Draper and Dr. Tyndall, pointed out by our 
correspondent, did not escape the attention of scientific men 
during the visit of the latter to this country ; and the subject 
was frequently discussed by them without the friends of 
either party being able tv reconcile the differences. Dr. 
Draper, we are told, is disposed to think that the spaces in 
and out of the spectrum measured by Dr. Tyndall were so 
small that the chance for error was @ very close one, and he 
intimates that an error was probably committed. On the 
other hand, Dr. Tyndall does not appear to believe in Dr. 
Draper’s results. We suspect that Professor Tyndall did 
not allude to the radically different theory, of which he was 
fully aware, partly because it might have been considered a 
breach of hospitality and partly because the rostrum of a 
public lecture is not the place for the discussion of such nice 
points of physics. The question is one which can only be 
determined by actualexperiment. The learned doctors must 
repeat their observations, and, if they still disagree, let a 
high court of arbitrators appoint competent physicists to go 
carefully over the same ground and report the results to a 
scientific congress. We take the opportunity to say that, in 
our opinior, Dr. Draper has never received the credit that 
fairly belongs to him for his early researches in prismatic 
analysis. In the Philosophical Magazine, for May, 1847, and 
February, 1848, are contained papers ‘‘On Methods for the 
Prismatic Analysis of Substances,” in which will be found 
foreshadowed Bunsen’s application of the spectroscope to 
chemical analysis. Bunsen at first proposed to substitute 
prismatic analysis for flame analysis as an aid to qualitative 
chemistry. In this he had been anticipated by Draper, but 
Bunsen went further and discovered a new element; that 
event fixed the method beyond all possibility of being for- 
gotten, and Kirchoff clinched the matter by his magnificent 
researches in solar chemistry. Still it must not be forgotten 
that Draper pointed out this line of research fourteen years 
before Bunsen took it up, and that if he had not been loaded 
down with the cares of administration and the toil and 
drudgery of teaching, he too might have pursued it to such 
a degree of perfection that no subsequent doubt could have 
arisen as to his share in the great discovery. The present is 
a good time to revive these points of history, and to accord 
credit where it belongs. 

en Saab pete 
RAPID TRANSIT IN NEW YORK. 

The venerable Peter Cooper of New York has sent to 
State Senuii Ti:munn a new scheme to secure rapid transit 
in New York, which consists in locating a double railway 
track in the second story of the buildings along the line of 
the route. On these tracks he proposes to place a string of 
light cars in the form of an cndless belt, to be moved by 
endless ropes. There are to .e just as many cars as are re- 
quired to move the vast num’-ers of people who are expected 
to patronize the work. The right of way is to be purchased by 
the corporation, to the stock of which, if placed in proper 
hands, Mr. Cooper engages to subscribe the sum of one hun- 
dred thousand dollars. 

Peter Cooper, as all our readers probably know, is one of 
our most highly esteemed, generous, and practical fellow 
citizens. He rarely recommends to others a scheme in 
which he does not himself liberally engage. He was the 
originator of one of the earliest locomotives ever built in 
this country, and from that machine down to and including 
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i intended to afford rapid transit to our citizens. 


the Atlantic Teiegraph Cable, to which he was one of the 
original contributors, he has been an assistant in many high- 
ly useful and successful enterprises. The Cooper Union 
Buildings, which have now for several years afforded the 
most splendid opportunities for education, free of charge, 
to working people, by its evening classes as well as day 
privileges, was a gift from him to our city, and will ever bea 
monument to his fame. Whether his present plan fo rapid 
transit is ever brought into practice remains to be seen. 

Mr. Speer and friends, whose plan for the Traveling Side- 
walk was illustrated not long ago in the SCIENTIFIC AMERI- 
CAN, are also applicants before t!:.. Legislature for a charter 
They would 
like the privilege of erecting their improvements on posts 
over the present sidewalks on Broadway. The route is a 
good one. The plan of Mr. Cooper is somewhat analogous 
to this. The Traveling Sidewalk consists of an endless mov- 
ing belt, in the form of a floor, on which settees and chairs 
are placed. You step on board the floor and away you go, 
and step off whereveryou like. No stoppages. 

Another new plan for rapid transit in this city is the ‘‘Mid- 
Avenue Elevated and Surface Railroad,” of John B. Church, 
who proposes to erect a railway on iron columns in the cen- 
ter of some street to be selected for that purpose. He thinks 
that such a road can be built s.rong enough to carry trains 
and locomotives at a speed of thirty miles an hour, for three 
hundred thousand dollars per mile, the right of way being 
granted free by the authorities. This is lower than any es- 
timate we have heard of. The estimate, we believe, for the 
Gilbert elevated railway, which, bythe way, it is said is shortly 
to be built here, is from seven hundred thousand to one million 
dollars per mile. Theconstruction is substantially what Mr. 
Church proposes, that is, in the street, on iron columns. We 
think that Mr. Church will find that one million dollars per 
mile ure more nearly correct figures than those he has given. 

Still another scheme for rapid transit is proposed by a 
party of citizens who desire to have some of their number 
receive authority from the State to manage the road, the 
money to build with to be supplied from the city treasury. 

Meantime, while these various plans are being talked 
about, the committees of both branches of the State Legis- 
lature have unanimously recommended the passage of the 
bill authorizing the Beach Pneumatic Transit Company to go 
ahead and complete their railway under Broadway. When 
this bill passes we shall have a practicable route authorized 
for an underground railway, the construction of which costs 
one million dollars per mile, the same as the elevated; and 
it will bea valuable acquisition to rapid transit facilities in 
New York. In London the underground railwsy is very 
popular, and carries between fifty and sixty millions of pas- 
sengers per annum. 


oe —______ 
SCIENTIFIC AND PRACTICAL INFORMATION. 
PORTABLE DRY INK. 

At a recent meeting of the Frankfort Polytechnic Associa- 
tion, Professor Boettger exhibited a novel kind of ink, 
which is admirably adapted to take on journeys and explor- 
ing expeditions. White blotting paper is saturated with au- 
iline black and several sheets are pasted to form a thin pad. 
When wanted for use, a small piece is torn off and covered 
with a little water. The black liquid which dissolves out is 
a good writing ink. A square inch of the paper will give 
enough ink to last for considerable writing, and a few pads 
would be all that an exploring party need carry with them. 
As water is always available, the ink is readily made. 


TO CLEAN SILVER. 

Dr. Elsner says that hot water poured off potato parings 
or boiled potatoes is admirably adapted to clean silver. The 
objects can Le easily rubbed by the fingers with the settlings 
of potato meal, and they become as bright as they usually do 
when rubbed with tripoli. The process is particularly ad- 
vantageous for engraved and raised objects, where the pow- 
der is liable to collect in the cavities. Gesman silver and 
plated ware can be cleaned in thesame way. Potato water 
which has become sour by long standing can be substituted 
for acids to clean copper vessels. 


NEW USES OF HYDRATE OF CHLORAL. 

The hydrate of chloral, which is now made on a large 
scale, has been found to be useful for other purposes than 
the original one of a hypnotic. It is said to be an excellent 
antiseptic; it stops fermentation and destroys germs that 
would be likely to develope in organic substances. One per 
cent of hydrate of chloral will prevent the decomposition of 
glue and albumen for a great length of time. Another use 
of hydrate of chloralisas a reducing agent. It is said to 
precipitate metals from solutions, and this property suggests 
its possible application in photography and for depositing 
metals. 

AN INDELIBLE RED INK. 

Dr. Elsner states that an indelible red ink can be pre- 
pared as follows: Equal parts by weight of copperas and 
cinnabar, both in fine powder and sifted, are rubbed up with 
linseed oil with a muller and finally squeezed through cloth. 
The thick paste can be employed for writing or stamping 
woolen and cotton goods, and the color remains fast after 
the goods have been bleached. The reds usually employed 
are not fast colors, and do not resist the action of bleaching 
agents. 


eo 
THE TRANSIT OF VENUS. 
The planet Venus, it has been calculated, will apparently 


cross the disk of the sun on December 8, 1874. A full ex- 
planation of this important astronomical event, and of the 
nature of the knowledge which, it is expected, will be de- 
rived from its observation, will be found in Professor Young’s 
excellent lecture on ‘‘ Our Present Knowledge of the Sun” on 
another page of this issue. 


Srientitic 


SCRAPING THE CORK WOOD AFTER BOILING. 


CORK PRODUCTION AND MANUFACTURE IN SPAIN. 


CORK CUTTING IN SPAIN. 

The recent political revolution in Spain, involving the vol- 
untary abdication of the throne by the late King Amadeus, 
and the almost unanimous adoption by the Cortes of a Re- 
publican form of government, imparts a new interest, for 
Americans at least, in the industrial resources of that won- 
derful country. Not least among these resources is the pro- 
duction of cork. 

The cork tree is found in its wild state in the south of 
Portugal, Africa and Spain. In the latter country the pre- 
paration of the bark for foreign markets is one of the sta- 
ple industries, furnishing labor and subsistence to a large 
proportion of the population. 

The tree is a peculiar kind of oak, and the cork is the soft 


cellular interior bark, lying just inside the exterior woody 
covering. It is removed by making several longitudinal 
clefts up and down the trun®, and then girdling the latter 
with horizontal incisions. This operation is not performed, 
however, until the tree has attained a certain age, generally 
fifteen years, and the first crop is employed only for inferior 
purposes. Seven years afterwards the tree will have an- 
other coating of bark, which is stripped and used for making 
corks, and so on every five to seven years, according to the 
quality of the ground. The tree does not suffer from the 
process of scraping as it generally lives from one to two 
hundred years. 

Between the cork and the tree, there is another bark that 
is used for tanning; but this is only removed when the tree 
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FACING THE CORK WOOD FOR THE MARKET. 


is cut down. It is a curious fact that if any portion of this 
inner coating be destroyed, further formation of the cork on 
the injured spot ceases. After the layers of the cork are 
stripped, they are inspected and assorted, according to their 
sizes and quality, those of the finest texture being of the 
greatest value. The inferior portions ure generally sorted 
out, their crust burnt off and sold mostly for floats, thus 
receiving the name of fishing cork. The better qualities arc 
first boiled and scraped, and then blackened over a coal fire 
tho object being to make the surface smooth, and at the 
same time to conceal flaws. Some varieties, generally the 
best, are faced in order to exhibit the fineness of their tex 
ture. All these various processes will be found graphically 
depicted in engravings given herewith. After being for 
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warded to the warehouses, the largest slabs are cut into 
pieces of about three and a half feet in length, eighteen 
inches in width and ranging from one half inch to three 
inches in thickness. Drying and packing in bales weighing 
one hundred and fifty pounds each follows, and the cork is 
ready for exportation. 

From five to twenty-five cents per pound is the usual 
price paid by the cork cutter in this country for the rough 
material as it arrives in the bale. It then undergoes another 
assorting, and a thorough steaming, in a chest designed for 
the purpose, the latter process softening the cork and ren- 
dering it easy to cut. To divide the substance special ma- 
chinery is employed. Rapidly revolving circular knives are 
used, which cut by a drawing motion,as crushing strokes sim- 
ply break the cork or cause it to crumble. The workman 
sitting in front of the machine places a piece of cork of suita- 
ble size in a revolving spindle by which it is firmly held. 
This spindle is raised a measured distance and the edges of 
the cork come in contact with the rotating knife, which 
smooths them off and leaves its work in a perfectly cylindri- 
cal form. Another method is toplace the rough bits of cork 
in grooves on the circumference of a wheel which, working 
automatically, carries each piece to a point where its ends 
are received by a small lathe. The cork is then revolved 
slowly while a large circular knife removes a thin shaving, 
thus giving it the necessary taper, and a surface as true and 
smooth as if sand-papered. As fast as a cork is finished by 
the automatic lathe it is released and another substituted in 
its place. 

Every portion of the material is utilized, either as stuffing 
for cushions or life preservers, or as a non-conducting sub- 
stance for placing between walls or floors of buildings to 
deaden sound. 

It has been estimated that it would require 4,000 men to 
be continually at work to supply New Yorkalone with corks, 
ifall had to be made by hand. There are at present 60 
ysanufactories in the United States, cutting and supplying 
corks to the value of $2,250,000 per year. 

eo SOO 
TEXTILE FIBERS UNDER MICROSCOPE. 

The present large demand for textile fabrics has led, not 
only to the discovery and application of new fibers, but also 
to several improved methods of disintegrating old rags that 
the fibers may be respun and used, either by themselves or 
in combination with new material. Wool thus treated is 
called shoddy, and its use has long been a common practice 
with makers of the lower qualities of woolen cloth. But as 
yarns are now spun forthe making of mixed fabrics, wool, 
silk, cotton, and linen areso intimately blended that they all 
appear in the same thread, and a close examination with the 
microscope is necessary to detect the presence and the pro- 
portion of any of the four. Using a power of from 100 to 
150 diameters, we observe, as in the engraving, the scaly 
hairs of wool, W, the smooth thread of silk, 8, the cylindri- 
cal fiber of linen, L, or the spiral one of cotton, C, the color 
of these varying considerably. When the presence of all or 


any of the four has been observed, a further test may be- 


made by adding a drop of the ammoniate of peroxide of cop- 
per; by this salt, silk and cottou will be immediately de- 
stroyed, linen will gradually follow, and wool only will re- 
main, its fibers being slightly increased in size. Concentra- 
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ted sulphuric acid wiil dissulve the woul, producing a red 
color. The next step in the investigation is to dctermine 
whether some or all of the fibers of the wool have been pre- 
viously used. This is shown by the differences of the dyes, 
as the microscope enables the observer to discriminate be- 
tween indigo, purpurine, madder, aniline, and any other dye- 
stuff that may have been used, and worn fibers show traces of 
the bleaching to which they were submitted before being 
treated for a second process of manufacture. Another test 
for old fibers is the irregularity of their diameters, and the 
disappearance, in places, of the surface scales. A still fur- 
ther method of detection is the application of a lye of potash 
or soda, which attacks old wool with a rapidity to which new 
material is inaccessible. 

To ascertain the proportion of old fiber in any mixed fab- 
ric, the threads should be laid as nearly parallel as possible. 
A power of from 20 to 50 diameters is sufficient to enable 
the investigator to count the fibers, the relative number of 
each being shown by the appearances above described. The 
chemical tests already mentioned will reveal at once the com- 
position of the fabric to a careful observer. But there is ob- 
viously room for an improved method of distinguishing the 
different materials, and the importance of the interests en- 
gaged in the manufacture will probably induce the scientific 


world to bestow some attention on the subject. 
2+ 02. 


TURPENTINE to be good should be as clear and white as 
water, of a strong penetrating smell, and very inflammable. 


OUR PRESENT KNOWLEDGE OF THE SUN. 


Professor C. A. Young concluded the annual course of lec- 
tures before the American Institute by an interesting and 
able discourse on the above topic. Modern science traces to 
the sun almost the whole range of terrestrial activity. We 
can easily follow ont the solar action in our winds and no 
less easily in our waterfalls. The pumps that raise water 
to the hills are in the sun. The power that is expended in 
intercepting water in its downward flow is at the expense of 
solar fires. In a more remote way we may trace to the sun 
the steam power which isderived from fuel. The very force 
with which we move our limbs, the sound of our voices, even 
the power of mind, the impulses exerted in forming thought, 
in exciting emotions, are sun-derived, when traced to their 
ultimate source. 


DISTANCE OF THE SUN. 


The first point to be ascertained in relation to the sun, or 
indeed to any of the heavenly bodies, is its distance from the 
earth. The method of actually measuring the intervening 
space which can be most relied upoh is by means of-the tran- 
sit of Venus. The planet will meet the eastern side of the 
sun’s disk near the northern edge and will pass obliquely 
across, In Fig. 1, A and B represent stations on opposite 
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sides of the earth and @ a portion of the earth’s orbit. V is 
the planet Venus and v a portion of its path. C D’'and EF 
represent the apparent paths of the planet across the sun’s 
disk. Fig. 2 shows the track of Venus more clearly, The 
upper and dark circle represents the planet as seen from 
the southern hemisphere, and the lower light circle, the 
planet as seen from the northern. The arrow shows the 
direction of the motion. The problem is to measure the dis- 
tance between the center of the black dot on the great face 
of the sun to the edge of the latter with the utmost accuracy. 
An error of a hundredth part of a foot, at a distance of about 
40 miles, would be fatal to any increase of the accuracy of 
our present knowledge. 


STATIONS ON THE EARTH. 


The earth must be regarded as seen from the sun the mo- 
ment when the planet strikes the disk of the sun, provided 
an observer on the earth were at its center. At that moment 
we must suppose ourselves transported to the sun, looking 
toward the earth. This will show the apparent path of the 
shadow of Venus upon the earth. Stations are selected 
around the edges of the world, all along in Japan, Kamschat- 
ka, Siberia, China and Siam in the northern hemisphere, 
and in New Zealand and some islands in the Southern Ocean. 


METHODS AND INSTRUMENTS EMPLOYED. 


In measuring this distance, there will be three different 
methods pursued. The old fashioned way was to note when 
the planet strikes the sun and when it leaves it, from which 
we may know the number of hours it takes to pass across the 
disk of the sun. Thus at the northern station we have the 
length of the chord which it passes over, and the same at the 
southern station; and knowing the length of the two chords 
it is not difficult to compute the distance betweenthem. Sir 
George B. Airy, the Astronomer Royal of England, is dis- 
posed to rely mainly upon that method, Butthere are great 
difficulties with it. The main difficulty is this: A bright 
object looks to the eye larger than its real size; and a dark 
body projected upon it looks smaller than its real size, so that 
it is difficult to determine the precise moment when the plan- 
et enters upon the sun’s disk. 


Fie. 2. 


Another method, which will be used mainly by the German 
astronomers, is to measure the position of this spot from 
time to time in reference to the edges of the sun’s disk by 
means of the heliometer, an instrument by which we can 
measure very accurately the distance of the Ifttle round spot 
from the edge of the bright circle on which it will be shown. 
The other method, which will be used by all the nations, but 
will be mainly relied upon by the French and the Americans, 
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is by photography. The English will use a common tele- 


scope, driven by clock work, with an eye piece to enlarge the 
image of the sun to about four inches in diameter. With 
this they will from moment to moment take phatographs of 
the solar disk while the transit is going on, and they will 
afterward measure those photographs. The objection to this 
method is that the eye piece used to enlarge an otherwise 
too small image almost invariably produces a certain amount 
of distortio:. The round image will not be round on the 
glass or paper, and it is very difficult to allow for that distor- 
tion. They propose to photograph with the same apparatus 
a scale of equal parts, putting up a board perhaps as long as 
this room, with laths nailed upon it at equal distances, to be 
photographed, and thus they propose to calculate, by com- 
parison, the distortion of the different parts of the. field of 
view. The Germans will use. telescope of the same kind 
and an eye piece of the same kind; but at the focus of their 
telescope they will place a piece of glass ruled with fine lines 
into squares. These will be measured beforehand very cara. 
fully, and the image of the sun and these ruled lines beisn 
photographed together, if there is any distortion it wi 
affect these little squares precisely as it affects the sun; and 
they need only refer their measure to the nearest lines of this 
network to get an accurate result. 

The best plan will be that pursued by the French and the 
Americans and by Lord Lindsay’s party from England. The 
telescope will be 80 or 40 feet long—it need not be very large 
in diameter—and the image will be large enough not to re- 
quire enlargement. Of course such a telescope would be 
very unwieldy if mounted in the usual way ; and the method 
proposed is to put the telescope horizontally, perhaps ina 
tunnel underground to protect it from currents of air, though 
that is not essential, and to throw the image of the sun into 
the object glass by means of a flat mirror. In this case “fiat ” 
means a great deal. It is very difficult to make a mirror flat ; 
and that is the difficulty in this method. The mirror must 
be so flat that at no point shall the curvature equal a radius 
of 18 miles. 

NATIONAL EXPEDITIONS. 


Russia -will establish 25 stations in her Siberian dominions. 
France will send expeditions to Palestine, the Red Sea, Pekin 
and Japan, the island of St. Paul, New Caledonia, and pos- 
sibly to the Sandwich Islands. The Germans will send to 
the Falkland islands, McDonnel’s Island, and. Kerguelen’s 
Island, in the southern hemisphere. The English will send 
to Oahu, to Roderick’s Island, to the Falkland islands, and 
to Alexandria, in northern: India. Lord Lindsay will send 
a private expedition to Maurifius. The United States will 


Fra. 8. 


send out eight parties; four to Japan and China, and the 
other four to New Zealand, the Falkland islands, Van Diemen’s 
Land.and possibly Kerguelen’s Island. 


ILLUSTRATIONS OF THE 8UN’S DISTANCE. 


At present we consider the distance of the sun from the 
earth to be 92,000,000 of miles, with a margin of error of 
about 500,000 miles. It would take a railroad train 263 years 
to move from the sun to the earth; so that if the Pilgrim 
Fathers had started from the sun at the time they started 
from England, by a train whose only stopping places would 
be Mercury and Venus, they would not have arrived yet. It 
would take a cannon ball, going at full speed, about nine 
years to make the journey. Light takes eight minutes. 
Sound, if it could be carried over the celestial spaces, would 
be fourteen years on the way. You know, continued the 
lecturer, that if you touch a part of the body, one does not 
feel it instantly. If you touch the hand of any one with a 
pin, it will be an appreciable part of a second before he will 
feel it and draw his hand back. Nowif I had an arm long 
enough to reach to the sun, and should put my fingers into 
the solar flame and burn them there, it would be one hun- 
dred years before I should find it out, and another hundred 
years before I could remove my hand. 


DIMENSIONS AND DENSITY OF THE SUN. 


Once having found out the distance of the sun, it is very 
easy to find out its diameter, which is about 860,000 miles, 
If the earth were represented bya ball 2} inches in diameter, 
the sun would require a ball of 18 feet in diameter, which 
would just about lie between this stage and the ceiling. If 
the earth were placed at the center of the sun, the moon 
would be so far inside the sun’s surface that there would be 
almost room foranother moon beyond, the distance of the 
moon from the earth being 240,000 miles, and of the surface 
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of the sun from its center, 430,000 miles. In bulk, the sun 
is a million and a quarter times larger than the earth; that 
is, it would take that number of earths rolled into one to 
make up the bulk of the sun. It would not take that num- 
ber to make up the weight of the sun, for the sun is lighter, 
bushel for bushel, than the earth. It weighs about 325,000 
times as much asthe earth.. With that enormous mass, the 
force of gravity must be 28 times as great as on the surface 
of the earth; so that the weight of an ordinarily heavy man 
on its surface would be about two tuns. 


THE HEAT OF THE 8UN 


is estimated by French physicists to not greatly exceed that 
of the electric arc, being, perhaps, once and a half or twice 
as great. Secchi, on the other hand, estimates it at 2,000,000° 
Fahr., and Ericsson at from 6,000,000° to 7,000,000°. Sir 
John Herschel illustrates the quantity of heat given out by 
the sun, as determined by his experiments, as follows: Sup- 
pose ice should be formed into a rod forty-five miles in di- 
ameter, and that rod of ice should be darted at the sun with 
the velocity of light: if all the heat of the sun could be con- 
centrated upon the point of that advancing javelin of ice, it 
would never approach the sun, for the point would melt off 
as fastas it came. Or we may put it in another way : Sup- 
pose we should build a railroad from here to the sun, and 
should take to it two and one quarter miles square of solid ice, 
carrying it clear by the moon, Mercury, and Venus, and if 
we should concentrate upon that the heat of the sun, it would 
take just one second to melt it, and in seven seconds it would 
be volatilized, changed into steam, and invisible. 


THE ORIGIN OF SOLAR HEAT 


has been attributed by some to chemical combinations, but if 
the sun were of solid coal, it would have been completely 
burned out in 5,000 years, giving out heat at the present rate. 
The proper view is that its heat is maintained by the influx 
of matter. As meteors fall upon the earth, several millions 
in a day, so they fall into the sun, millions of millions per 
day, and contribute to the solar heat. But that does not 
account for it all. Another cause, I doubt not, is the con- 
traction of its volume. If the sun were to contract one hun- 
dred and twenty feet in radius, or two hundred and forty 
feet in diameter, in a year, that would account for all the 
heat it gives off. Bodies may give off heat without growing 
colder. If we freeze a pail of water, it gives off heat while 
it is freezing, but the thermometer will indicate no fall of 
temperature until it isall frozen. So it is quite likely that 
the gases in the outer surface of the sun will enter into com- 
binations with each other, dissociating and uniting in other 
forms, and emitting heat in the combination. 


THE PHYSICAL APPEARANCE OF THE 8UN 


in the telescope is like a mass of clouds, or rather curdled 
milk or cotton wool. It is much darker on the edges, which 
is a very important point in explaining its constitution, and 
there are also numerous bright streaks, called faculz, besides 
the solarspots. Mr. Nasmyth thinks that these irregular 
forms resemble willow leaves. I have not seen that, but I 
have seen in the sun what seemed irregular masses, dark 
spaces, and here and there apparently little holes. 

The bright spots, called facule, are elevations on the solar 
surface. But the most remarkable objects on the surface of 
the sun are the spots; they are far more striking than the 
facule, and this before you (pointing to the diagram) may be 
taken as a good example or type of such spot, fairly formed 
and well established. In the center of it is a dark spot Jook- 
ing like a hole. The holes are not usually uniformly dark ; 
there are usually little bays formed in the surrounding 
region ; the edges of these are sharply defined, with no shad- 
ing. Around this center, called the umbra, there is a wide 
border called the penumbra, almost invariably darker toward 
its outside edge, and striped radially. This hole—the umbra, 
if it be a hole—is so large that the earth might be dropped 
through into it without touching its edge. It is over 12,000 
miles in diameter. The facule are always very numerous 
near the spot. Where the facule comes to the edge, there 
is a little projection. As to the nature of the 


SUN SPOTS, 


it is absolutely certain that the dark centers are depressed 
below the solar surface, but whether they are holes through 
to the body of the sun is another question, but they are 
cavities when the spot is first formed. You do not see the 
umbra, but the penumbra. To talk of temperate zones in a 
body as hot as the sun seems strange, but the spots are found 
in the temperate zones. They are not common in the sun’s 
equator, or more than 30° from the equator. Rare examples 
have been found at 40° or 45° from it. 


VARIATIONS OF SUN SPOTS. 


The most curious thing about them is that they are not 
equally frequent in different years, and are regular in their 
irregularity or periodicity. After appearing in great force, 
they become infrequent for three years; then they gradually 
increase in number until, in about ten years from the first 
period or maximum frequency, they are again abundant. 
Sometimes as many as 400 or 500 separate groups of spots 
have been remarked upon the sunin a single year, and again 
there is a year when spots are few, and there may not be 
more than 80 or 100 ina year; so that in the year of maxi- 
mum spot-frequency, the number is four times as great as 
on the yearof minimum frequency. The cause of this is not 
yet known, but it is surmised that it is connected with the 
motions of Mercury, Venus and Jupiter, though it is probably 
due to a periodical boiling over of the vast caldron. When 
we examine the sun with the spectroscope, we find outward 
motion. Under the cloudy surface there is an ocean of liq- 
uid, and slags are formed in this ocean, and there is a blow- 


ing out of matter which gives rise to the penumbral phenom- 


enon. There is undoubtedly an underfeed from the outside 


toward the center, but whether by a rush downward from 
the center of the spot, I cannot say. The English astrono- 


mers believe it is from the outside atmosphere to the center 
of the spot. 

Professor Young then proceeded to explain and illustrate 
by diagrams on the screen, the solar prominences and their 
spectra. Fig. 3 is a representation of the sun with chromo- 
sphere and prominences, showing the relative magnitudes 
of the latter as compared with the sun, and also their num- 
ber. The inner circular line is the boundary of the sun 
proper as distinguished from the chromosphere. The re- 


mainder of the lecture was devoted to the description of 


eclipses and the lecturer’s observation of phenomena, the 
details of which have already appeared in our columns. 


Correspondence. 
Extraordinary Parhelia observed ‘at Independence. 


Mo, 
To the Editor of the Scientific American: 


The inclosed diagram represents phenomena that occurred 
here on Saturday, January 25, at 9 o'clock a. Mm. In order 
that it may be better understood and more highly apprecia- 
ted, it will be necessary to givesome few points of descrip- 
tion. 

A is the place of observation; S the sun, ED a circle 
around the sun, or rainbow; F Gis what we term the first 
reverse circle or rainbow; H I is a second circle or rainbow, 
whose brilliancy is cut short by the bright silvery belt, D B 
CE, which extends the whole heavens around, from east to 
west, in a plane, the hight of the sun, and parallel to the 
plane of the horizon, having its origin in the two dazzlingly 
brilliant sun dogs, or false suns, ) 6; J K is the second re- 
verse rainbow, which was the most brilliant of all. The 
observations A B and AC, are west, and point to two very 
bright sun dogs, 0’ b’, which seem to correspond to D E in 
the east. d andd’ are inthe north and south, and quite 
bright also. But what is more singular, two more are at cc, 


butthey are much the same as thie others, except } b, in color, 
being bright and silvery ; and'emanating from each, at right 
angles, are the silvery bright streaks shown in the figure, 
which neither absorb nor are absorbed by the semicircle, H 
I, but cross and produce the remarkably beautiful figure as 
seen in the misty clouds that morning. J K is u remarkably 
brilliant rainbow. E Gis not so brilliant in the rainbow as 
J.K, but is made dazzlingly bright at the point of contact 
with E D, by the two streaks fromecc. Part of the circle, 
ED, is very brilliant, and H I is nearly as distinct, if not 
more so. The two sun dogs, b b, were fiery red around the 
edges, and some colors of the bow attend, which made them 
dazzlingly brilliant. One very singular thing about it was 
the appearance of the entire upper part of the figure in a 
plane, horizontal to D B C E, instead of in a vertical one, as 
is usually seen in rainbows. The background for the streaks 
proceeding from cc was a dark hazy blue, somewhat deeper 
than a sky blue. 

The segment of the arc, J K, was apparently 90°; that of 
HI, 125°. Radius of H I seemed about 1,000 feet; J K, 750 
feet ; F G, 375 feet, and E D, 500 feet. The citizens here de- 
sire you to give or explain the philosophy of every part of 
the whole thing, either through your columns or by private 
letters. As we think it would be a very interesting matter 
to many of your readers, we hope you will insert the dia- 
gram and an explanation in your valuable paper. 

The sky was, generally, slightly cloudy, hazy, and misty, 
and the earth was, and had been for some time, deeply cov- 
ered with snow. 

Will you please explain, particularly, the reversion of 
these rainbows? Some parts we understand, but what we 
want is an explanation of the whole thing as it was seen. 
The extreme upper part of the figure was east of a vertical 
line, and the whole was northwest of the sun’s position. 

D. M. Woopson. 

Independence, Mo. 

REMARKS BY THE EDITOR.—When the sun is seen in a 
clear sky, the luminous disk is visible to us without any atten- 
dant phenomena ; but if the air is loaded with moisture, or there 
are other favorable conditions, a great variety of phenomena 
present themselves and become the subject of investigation 
and study. The name halo is given indiscriminately to the 
circles which appear around the sun and the moon. and, for the 
purposes of precision, it has been proposed to call the rings 
about the sun “ parhelia,” and those about the moon, “ para- 
selene.” The parhelia witnessed at Independence were of 
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rare occurrence, and we can only give the explanation of the 
phenomena that has been propounded by Newton and ac- 
cepted by other philosophers. In cold weather, when parti 

cles of ice are floating in the higher regions, the sun is some- 
times surrounded with the most complicated rings, circles, 
and mock suns, formed at the points where these circles in- 
tersect each other. Sir Isanc Newton considered the rings as 
produced by the light passing through very small drops of 
water, in the same manner as colors are produced by thin 
plates. Descartes supposed that the halos were due to refrac- 
tion, through crystals of ice and snow floating in the air. 
The same view was taken by Mariotte, Young, Cavendish, 
and Brewster. In order to explainthe larger halo. Dr. Young 
supposes that the rays which have been once refracted by 
the ice prisms fall on other prisms, and the effect is doubled 
by a second refraction, so as to produce a deviation of 90°. 


-| This explanation is not accepted by Brewster, who thinks 


that the external halo may be produced by the refraction of 
the rectangular terminations of crystals. All parties agree 
that such phenomena as were observed at Independence, Mo., 
are due to solid particles of ice floating in the higher regions 
of the air, and that refraction through ice prisms is the prim- 


itive cause. The air has been unusually charged with frozen 
water this winter, and an extraordinary number of halos, 
around the moon as well as around the sun, have been ob- 
served. On Lake Superior, the sun has been known to sink 
below the horizon and then to come up again to view, owing 
to a sudden change in the refracting medium through which 
the light passed. At Independence there was an unusual 
number of mock suns; but the other featuresof the parhe- 
lia were the same as have been pictured and described in 
works on natural philosophy. In fact, our correspondent will 
find in Brewster’s ‘Treatise on Optics,” two diagrams, one 
of parhelia and the other of parasclene, witnessed in 1630, 
which coincide very closely with the drawing shown by our 
engraving. The explanation of the whole set of phenomena 
is, therefore, resolvable into this, that the light was doubly 
refracted by ice prisms floating in the air, the sun being at 
a convenient hight above the horizon to produce the best ef- 
fect. Experiments to prove the accuracy of this theory have 
been prepared and shown in the lecture rooms of professors 
of physics; and until a better explanation is offered, we pre- 
fer to abide by the above decision. 
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A Brilliant Meteor in Massachusetts. 
To the Editor of the Scientific American : 


I notice in your journal mention of meteors seen in Mason 
City, Il]., and in England, and the perusal calls to my mind 
a very sharp flash seen on the evening of January 11, 1873. 
It was caused by a large ball of fire, about the size of a 
bushel basket; it fell in Tyngsboro’, Mass., some 6 or 7 
miles from Lowell, on the Boston, Lowell, and Nashua Rail- 
road. The flash was seen some twenty-five miles all around, 
and a dull rumbling sound was heard. It fell near or upon 
the railroad track, just in advance of an approaching pas- 
senger train, and caused quite a panic among the passengers, 
fora short time, until the conductor could satisfy them that 
there was no danger in proceeding. W.IL RB. 

Lowell, Mass. 


-— > 4 @ po — 
Tree Transplantation. 


1» the Editor of the Scientific American : 


On page 37 of your current volume some one says: ‘‘Most 
persons make a fatal mistake in trimming trees when trans- 
planted. Never cut off a limb or a twig till they (the trees) 
have a secure foothold.” 

This advice, in the SCIENTIFIC AMERICAN, at once be- 
comes a powerful influence. Whatever affects the tree- 
planting interest is of nationa] importance; and I think I 
can show by reasons sufficient, as I could by the experience 
of all successful tree planters, that the advice referred to is 
radically wrong, and should read: ‘‘Always cut down the top 
of a tree transplanted, so that the relative proportion be pre- 
served between roots and branches.” 

A tree to secure a foothold in its new bed must make a 
new growth of wood both at the top and root; otherwise 
death results in all cases after transplantation. Most trees 
lose, in transplanting, the larger portion of their roots; 
how doesthis operate when the top is left of full size and 
untrimmed? The leaves come out full with the advent 
of spring; and it takes all the nourishment supplied by the 
remaining roots to support the Jeaves, and no new wood is 
made. 

If the top of the tree is cut down and the leaf buds de 
stroyed, then, of necessity, in order to put forth leaves, there 
must be a new woody growth; when this occurs, there is al- 
ways a corresponding root growth, and thus a foothold is se- 
cured. Many trees, like the sugar maple, only make wood 
during a brief period in spring; consequently, if transplant- 
ed with ever so much care after this season, they invariably 
die. 

A tree which continues making wood during the entire 
season, like the willow and locust, can with care be trans- 
planted at any time; but it may be set down asa rule, with 
but few exceptions, that deciduous trees should only be 
transplanted when bare of leaves, and then the top left must 
be proportioned to the root. 

To further illustrate the fallacy of the no trimming theory, 
suppose that in putting out cuttings, as of the cotton wood 
or willow, a top was left. Does any one suppose that a new 
root would be formed? It is the growth of the new top that 
is accompanied by new root growth; in fact they are insep- 
arable. The everywhere popular white elm and sugar 
maple, although exceedingly difficult to transplant success- 
fully with large tops, will generally live and grow if every 
branch is cut off and the short bare poles only set. E.H.R. 
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A Spider Balloon, 
To the Editor of the Scientific American: 


If a description of a spider balloon will be of any interest 
to your readers, I will endeavor to give you particulars of 
one that I saw on the 10th of last October. It was a very 
calm and pleasant day, and not a breeze disturbed the still 
waters of Lake Seneca. In company with others I was cross- 
ing the lake, and when near the center one of the party no- 
ticed and called our attention to a small wake, caused by the 
moving of some insects; and with some difficulty we succeed- 
ed in gaining a point where we could see that they were 
spiders, three in number, gliding at a rapid rate over the 
Smooth surface of the water; and we were much surprised 
to see a single thread, the size of a knitting needle, extend- 
ing in the air to the hight of thirty feet, at an angle of sixty 
degrees, terminating with an enormous balloon-shaped web. 
I should think that it was eight feet long and five feet wide, 
with stays fastened to the main thread, something similar to 
those of a balloon ; and it was managed, apparently, by an in- 
numerable number of these insects stationed at proper inter- 
vals. Wishing to obtain a closer view, we undertook to 
approach it; but when we were within a few feet, it began 
to rise, though the last spider, which proved to be about the 
gize of a house fly, was brought back by the stroke of an oar. 
The balioon went onward and upward until it was lost to 
sight. Whether this is a mode of travel peculiar to spiders, 
and how the balloon is kept in its propershape, I am at a 
loss to know; and I should be glad to have an opinion. 

Rock Stream, N. Y. C. F. HATHAWAY. 


oe 
Heating of Journals. 


To the Editor of the Scientific American: 

I take great interest in reading the various articles in your 
paper, especially under the head of ‘‘ Answers to Correspon- 
dents.” Ihave watched the discussion lately in regard to 
running and standing balance, and last weck I was called to 
look at an engine which was heating in the journals of the 
main shaft to such an extent that water had to be used to 
cool them off. I found the fly wheel about % of an inch out 
of truth edgeways, the key being imperfectly fitted. The 
shaft was about 7 feet long and 5 inches in diameter, and the 
wheel, 10 feet in diameter. After properly fitting the key 
and trueing the wheel, I found the tendency of the shaft to 
‘“wobble ” had disappeared ; and after a few days of careful 
usage, the engine ran quietly and the bearings were cool. 

C.C. C. 


Oe 
Spinning Cotton in the South, 
To the Editor of the Scientific American: 

In your issue of January 25, a correspondent from Aiken, 
S. C., mentions the necessity for a machine to spin cotton, 
that can be operated by the same power which gins the cot- 
ton in the Southern States. 

This reminds me that, about thirty-five years since, some 
one introduced in this section a machine worked by hand, 
which ginned the cotton and spun it into yarns. These ma- 
chines were usually placed in the hands of slaves and soon 
became worthless. Now is it not possible that some scien- 
tific mechanic might so enlarge and improve this machine as 
to make it available for the purpose suggested ? 

Warthen’s Store, Ga. JoHN H. WALKER. 


Powder versus Dynamite, 

The explosive power of dynamite as compared to that of 
blasting powder is 2% to 1, that is to say, the same quantity 
of dynamite will do 22 times the work of powder. At the 
calamine mines of Chrzanow, the working effect of each 
hewer, driving in hard dolomite rock, is in an eight hours 
shift 65 cubic feet with dynamite against 3°5 to 4 cubic feet 
with powder, and when using the former each man can bore 
and fire three holes of 16 inches against two with powder. 
The explosion of dynamite is very sudden, and the rock is 
far more shattered by it, without being projected, as is the 
case with powder. At the tin mines of Graupen, in Bohemia, 
dynamite only shows a decided advantage when deep bore 
holes can be used, but itis unquestionable that in water-bear- 
ing rocks, when a charge of dynamite has never failed when 
judiciously treated, it is considered as much safer than 
powder. When sinking a round shaft of 12 feet diameter at 
the Britannia colliery, near Mariaschein, in Bohemia,through 
a bed of very hard and tough clay, another explosive, 
‘‘haloxyline,” was employed. Three holes of 30 to 40 inches 
were bored in the bottom of the shaft, and inclined to the 
sides of the shaft with an angle of 60°. They were charged 
each with 3°5 ounces of haloxyline,and fired simultaneously by 
electricity, when the whole mass of the rock, about 226 cubic 
feet, covering the area of the shaft, and to the depth of the 
holes, was so completely shattered that it could be easily 
removed. 


e 
A New Paper, 


Iron, the Journal of Science, Metals and Manufactures, 
is the name of a new first class weekly paper, of large size, 
which made its appearance in London, on the 1st of January. 
It is devoted chiefly to iron-producing interests and iron man- 
ufactures, including also other metals. The numbers before 
us give evidence of marked ability in the editorship of every 
department, and the paper promises to be a most valuable 
addition to the ranks of scientific and special journals. 


—_——_—__—————_ -2+1@ 

AN old colored minister, in a sermon on hell, pictured it 
as a region of ice and snow, where the damned froze through- 
out eternity. When privately asked his purpose in repre- 
senting Gehenna in this way, he said: ‘‘I don’t dare to tell 
dem people nuffin else. Why, if I were to say dat hell was 
warm, some o’ dem old rhumatic niggas would be wantin’ to 
start down dar de bery fust frost!” 
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How to Search for Metals. 
SEARCHING FOR GOLD. 

The paying localities of gold deposits are the slopes of 
the Rocky and Alleghany Mountains. Gold necd not be 
looked for in the anthracite and bituminous coal fields, nor 
in limestone rock. It is seldom found in the beds of rivers. 
The thing itself is the surest indication of its existence. 
If soil or sand is washed, and the particles of gold are not 
heavy enough to remain at the bottom, but float away, the 
bed will not pay. 

Along streams rather high up among the mountains, and 
in the gravelly drift covering the slopes of the valley below, 
are the best prospects. Where the stream meets an obsta- 
cle in its path, or makes a bend, or has deep holes, there we 
may look for “ pockets” of gold. Black or red sands are 
usually richest. Gold-bearing rock is a slate or granite 
abounding in rusty-looking quartz veins, the latter contain- 
ing iron pyrites or cavities. Almost all iron pyrites and sil- 
ver ores may be worked for gold. When the quartz veins 
are thin and numerous rather than massive, and lie near the 
surface, they are considered most profitable. Few veins 
can be worked with profit very fardown. As traces of gold 
may be found almost everywhere, no one should indulge in 
speculation before calculating the percentage and the cost of 
extraction. Gold hunting, after all, isa lottery with more 
blanks than prizes. 

The substances most frequently mistaken for gold are iron 
pyrites, copper pyrites, and mica. The precious metal is 
easily distinguished from these by its malleability (flattening 
under thehammer) and its great weight, sinking rapidly in 
water. 


SEARCHING FOR SILVER. 

This metal is usually found with lead ore and native cop- 
per. Slates and sandstones intersected by igneous rocks, as 
trap and porphyry, are good localities. Pure silver is often 
found in or near iron ores and the dark brown zinc blende. 
The Colorado silver lodes are porous at the surface and col- 
ored more or less red orgreen. Any rock suspected of con- 
taining silver should be powdered and dissolved in nitric 
acid. Pour off the liquid and add to ita solution of salt. 
If a white powder falls to the bottom, which, upon exposure, 
turns black, there is silverin it. Silver mines increase in 
value as in depth, whereas gold diminishes as we descend. 


SEARCHING FOR COPPER. 

The copper ores, after exposure, or after being dipped in 
vinegar, are almost invariably green on the surface. They 
are most abundant near trap dykes. The pyrites are general- 
ly found in lead mines, and in granite and clay slate. Cop- 
per very rarely occurs in the new formations, as along the 
Atlantic and Gulf borders, and in the Mississippi valley south 
of Cairo. 


SEARCHING FOR LEAD. 

Lead is seldom discovered in the surface soil. It is also 
in vain to look for it in the coal region and along the coast. 
It must be sought in steep hills, in limestone and slate rocks. 
A surface cut by frequent ravines, or covered by vegetation 
in lines, indicat:s mineral crevices. The galena from the 
slate is said to contain more silver than that from the lime- 
stone. The purest specimens of galena are poorest in sil- 
ver; the small veins are richest in the more precious metal. 
A lead vein is thickest in limestone, thinner in sandstone, 
and thinnest in slate. 


SEARCHING FOR IRON. 

Any heavy mineral of a black, brown, red, or yellow color 
may be suspected to be iron. To prove it, dissolve some in 
oil of vitriol and pour in an infusion of nut gall or oak 
bark; if it turns black, iron is present. If a tun of rich 
magnetic ore costs more than $4 at the furnace, good hema- 
tite more than $3, and poor ores more than $1.50 or $2, they 
are too expensive to pay, unless iron is unusually high. Deep 
mining for iron isnot profitable. Generally speaking, a bed 
of good iron ore, a foot thick, will repay the cost of strip- 
ping it of soil, etc., twelve feet thick. Red and yellow 
eaiths, calied ochers, contain iron. Magnetic ore is easily 
found bya compass.— Underground Treasures, by Professor 
James Orton. 


e 
(Dental Cosmos.) 


Treatment of Exposed Dental Pulps. 
BY DR. C. E. FRANCIS. 

If, by any unlucky turn of the excavator, a healthy 
pulp gets suddenly uncovered and wounded, there is no 
necessity for destroying its vitality. Proper care and 
gentle treatment will almost invariably save it. Indeed, 
we have but to prevent inflammation by keeping awny irrita- 
ting agents, and the pulp will soon heal by first intention 
and deposit a sufficient amount of calciferous matter to fill 
the breach, and thus protect itself. Now let us see how 
this may be accomplished. If the tooth is aching, apply 
just sufficient carbolic acid to allay the pain; then cover 
with a small cap of note paper, and carefully fill with a tol- 
erably thick paste of oxychloride of zinc. This has been my 
method for several years, as has been repeatedly stated and 
published. I have found, however, that though protected 
in this manner, pulps would sometimes become irritated by 
the application of the zinc, thus endangering their vitality. 
Recently I have overcome this trouble, and now have little 
fear of such danger. After applying the carbolic acid, and 
carefully mopping out the excess with a bit of soft spunk, I 
cover one side of the paper cap with a solution of balsam 
of fir with chloroform, and place it gently over the wound. 
The chloroform quickly evaporates and leaves a smooth, 
glossy coating of soothing balsam, which perfectly protects 
the pulp and holds the paper snugly in its position. The 
coating cannot be permeated by the muriate of zinc, and con- 
sequently bids it defiance. 
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Having given reasons for using the balsam, let us consider 
the benefit derived from the use of the paper ‘‘cap.” Cut 
from note paper, it is smooth and of just the thickness to be 
manageable, and is the best substance of the same bulk for 
protecting the pulp from thermal shocks that can be used. 

As for the zine, its office is purely mechanical. It simply 
makes a good, firm cover to the pulp, and a floor or founda- 
tion for a gold filling. Some individuals seem to imagine 
that oxychloride of zinc possesses some medicinal virtue that 
acts with magic influence upon an exposed pulp. No such 
thing! Despite its “antiseptic properties,” it tends to irri- 
tate wherever applied, and endangers the vitality of any 
pulp that it touches. 


— 4 Oo a-. 
Aerial Navigation. 

M. Hannel, Ingénieur des Arts et Manufactures, lately 
presented to the French Aéronautical Society some observa- 
tions upon the flight of birds, which are worth noticing. 
He assumes that, during normal flight, the speed of the cen- 
ter of movement of the wings is constant, and equals 1°15 
meters or 3} feet per second. This center of movement is 
situated on the line which divides the triangle representing 
the wing in two equivalent parts. The weight which a bird 
can support without fatigue, may increase, according to cir- 
cumstances, up to one half of its own weight; the mean 
value is equal to one fourth of its weight. The total load, 
that is to say, the weight of the bird, increased by the 
weight that it can carry, is thus, on an average, equal to five- 
fourths its proper weight. The relation between the total 
load and the breadth of wing is t—y log. 500, or,g—_=y?-69897, 

In this formula z represents the total load expressed in 
kilogrammes, and y the breadth of the wing in meters. 
A kilogramme is 2°2 lbs., and a meter is 1‘1 yards nearly. 
This formula can be applied to insects as well as to birds. 

Supposing this formula to hold good for all bodies passing 
through the air, and carrying with them their motive power, 
the application of it can be made to a man or a machine. 
For a machine weighing 35 tuns, the spread of wing should 
be 26 feet, and 6 yards for a man weighing, with the 
necessary appliances, 220 Ibs. 

The conclusions of M. Hannel have been discussed by a 
large number of the Society, who in the majority do not 
agree with them. They have been compared with those of 
M. Harting, according to whom the weight increases accord- 
ing to the cube of the lengths of the wings, modified by a 
coefficient which varies with different kinds of birds. M. 
Hannel and M. Harting do not consider the weight and 
spread of wings in the same manner, and they do not adopt 
the same speed. Besides, M. Hanne] assumes a constant 
speed in the center of motion, an assumption which has 
not been proved mathematically. 
oe __________ 
Improvement in the Manufacturs of Sul phuric 

Acid, 

The platinum vessels employed for the concentration of 
sulphuric acid are extremely costly. 4 small portion of the 
platinum is moreover constantly dissolved, and represents a 
money loss of considerable importance. Manufacturers 
have, for these reasons, long sought for a less costly material 
to replace the platinum. In 1844 M. Kulhmann, of Lille, re- 
marked that the temperature of boiling sulphuric acid at 66° 
Baume, when, instead of being subjected to atmospheric 
pressure, it was kept almost in vacuo, was reduced from 
325° to 190 or 195°. Now lead is not attacked by the acid at 
a temperature below 200 or 205°. 

M. de Heuiptume, a manufacturing chemist of Molenbeek- 
Saint-Jean-les-Bruxelles, has succeeded in establishing, on a 
commercial footing, a process of concentration in lead vessels 
and in vacuo. 

The vacuum is made to the degree desired by the conden- 
sation of steam injected into a cast iron boiler in communi- 
cation with the concentrating vessel. 

According to the calculation of M. Heuiptume, the concen- 
tration of one bottle of sulphuric acid, weighing 220 lbs. ,costs 
17-4 cents, if effected by the platinum process, and 9°46 
cents if his vacuum method be adopted. The gain there- 
fore, resulting from this latter system would be 7-94 cents 
per bottle, or 44 per cent. 

2-4 @ >-e-. 
The Purification of Rivers. 

Mr. J. J. Lundy, of Edinburgh, Scotland, recently pub- 
lished a pamphlet on the above topic, in which he proposes a 
plan which willtake, from foul water, impurities of every 
kind, whether of sewage or of manufacturers’ and dyers’ 
waste waters. 

The substance used is a peculiar kind of animal charcoal 
made from any substance which is not bone. It is stated to 
be not only a powerful decolorizer but has peculiar powers 
of absorbing not only organic but also inorganic substances, 
while it is from twenty to fifty times cheaper than ordinary 
bone charcoal. 

In carrying out the method proposed by the author, of 
using this material, the sewage is caused to fall into a bed of 
sand which lies on a thinner bed of gravel, under which lies 
a bed of the charcoal. After passing through ano:her layer 
of gravel, the liquid goes upward through more charcoal 
and flows over into a bed of sand. It is thus thoroughly 
filtered and purified. 

The charcoal after use may be laid aside in the open air 
without causing any smell, and ina little time will recover 
its original power, or it may be reburnt or distilled with 
great profit, as the whole of the nitrogen taken from the 
sewage would pass over in the distillation as ammonia, ac- 
companied by other valuable products. 

—oo— 4 @ ee 

THE troduction of musical sounds from magnets, by Dr. 

Page, was effected in 1837. 


134 


Srientific American, 


[Marcu 1, 1873. 


CULINARY BOILER. 

We leave the question to housekeepers generally whether, 
in allthe varied routine of the kitchen, there is anything 
more extremely disagreeable—soul-trying we might say— 
than to elevate a heavy kettle from the range and pour off 
the water from its contents, thereby scalding one’s fingers 
or, in an unguarded moment, dumping the cooked articles 
into the sink. With the presumption that the universal res- 
ponse will be that there is not, we present an illustration of 
an invention which, by the simplest possible method, does 
away with the whole difficulty. 

Here is a large kettle having a curved bale, A. Within is 
a smaller vessel, B, having a cover and bale, the lower 
part of which, C, instead of being solid, is perforated. This 
inner kettle has a flange around its top so that it fits closely 
into and on the outer vessel. 


Water is placed in the large kettle, and the thing to be 
cooked in the small one, which, of. course, is tightly covered, 
and set down in place. Then, when the boiling is finished, 
the inside kettle is lifted by its bale and hung by a hook to 
a swivel attached to the bale of the outer vessel in the posi- 
tion shown in our engraviag, and there it is left until its 
contents are properly drained or steamed. 

Ruth Russell, of 182 Union street, New Bedford, Mass., is 
the lady to whom the credit of this excellent little invention 
is due, and from her further particulars may be obtained. 
Patented January 2, 1872. 

1 2 
Statue of Elias Howe, Jr. 

The model for the statue of the inventor of the sewing 
machine, Elias Howe, which is-to be placed in the Central 
Park in this city, is now complete. It is the design of Mr. 
Ellis. The work is eight feet in hight and the tall figure 
stands erect, the weight of the body resting on the left foot. 
In the right leg a certain stiffness is noticeable, and the knees 
are closer together than perfect proportion sanctions. These 
peculiarities, however, belonged to Mr. Howe’s physique, and 
demand recognition in any honest portrait of him. The 
right hand holds a walking stick, the left a broad brimmed 
hat. The costume is simply a reproduction of that of the 
ordinary man of business in the upper walks of life. The 
long and many-ringlet-d-hair, which constituted so impress- 
ive a chevelure, is exceedingly well rendered, and the coun- 
tenance expresses that intrepidity, obstinacy, patience, hon- 
esty and hope which sustained the inventor of the sewing 
machine through the quarter of a century through which he 
toiled to obtain permanent success. The statue is to be cast 
in bronze in Philadelphia, and is to be ready in May next. 
Three bas-reliefs are to adorn the pedestal. One of these is 
to illustrate the misery of the pre-sewing machine needlc- 
woman, as indicated in Hood’s “Song of the Shirt.” The 
second will show Elias Howe, Jr., in his workshop ponder- 
ing over his first machine. The third will indicate the per- 
fected instrument under the easy manipulation of the aver- 
age worker. These bas-reliefs will adorn three sides of the 
pedestal. An inscription will probably find place on the 
fourth. 


—_—_——————_PFG6O——————————— 
Magesuc Iron. 

Magnetic iron ore, or “ magnetite,” received its name in 
early times from its magnetic properties. A mass of the ore 
influences the needle at a great distance. The magnetism of 
the ore is polar, the same side which repels one end of the 
needle attracting the other, and vice vers with the other side. 
It crystalizes in the cubical system, the octahedron and 
rhombic dodecahedron being common forms. It occurs in 
Sweden, Norway, the Ural Mountains, etc., and on a very 
much smaller scale in England. In the southeast corner of 
Dartmoor, a band of this kind of ore deranges 8 compass as 
it'is carried past its vicinity, and sailors say that there is a 
place in Cardigan Bay where, on passing a reef of rocks, the 
needle is influenced, and set oscillating. A large mass of 
this deposit in the southeast extremity of the Island of Elba 
has a similar effect; in Sweden, too, deposits are discovered 
by means of this property. Meteorites frequently contain a 
percentage of iron greater than magnetite, associated with 
nickel and chrysolite in some cases; but the rarity of their 
occurrence precludes them from being classed as iron ores, 
by which term we understand a mineral containing iron in 
sufficient quantity to be economically and advantageously 
extracted. 


OSCILLATING PUMP. 


The accompanying engravings represent 4 new form of os- 
cillating pump, the novelty of which consists in the use of a 
section of a hollow cylinder, oscillating on its longitudinal 
axis, in connection with a stationary packing and suitably 
arranged valves. By this construction it is claimed that in- 
creased efficiency of working parts is obtained, arid that the 
usual boring out and much of the necessary fitting, incident 
to pumps of this class, are dispensed with 
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Fig. 1 affordsa perspective view of the device, and Fig. 2, 
a representation of the interior portions. A and Bare the 
two sections of the shell or outer casing, each provided with 
a flange and bolted together to form an oblong cylinder with 
closed ends. C is the indaction chamber, in which are valves 
opening upwards. The leather forming these valves is in 
one piece, passing over the abutment, E, thereby packing the 
joint between it and the shaft, F. G isa plate supported on 
springs in a groove in the abutment and serves to hold the 
leather in close contact with the shaft. H is a sectional hol- 
low cylinder connected to the shaft, F, by plates through 
which are ports, closed by the valves, I I, opening upwards. 

The joint between the sections, A and B, is packed with 
leather, the inner edges of which are turned up as shown at 
J J, and, resting against the periphery of the cylinder, H. 
serve also as packing between said cylinder and the casing, 


K is the discharge opening leading from the sir chamber 
formed by the upper portion of the section, A The outer 
ends of the shaft, F, are squared. to receive a handle, as 
shown, by which the cylinder, H, is caused to oscillate in its 
bearings. By this means, through the action of the valves, 
II, the water is drawn into the interior of the cylinder, 
whence it passes through the opening, L, and finally escapes 
from the discharge, K. 

The invention, as is evident from the illustration, is very 
simple in construction. The cylinder, H, is turned off with 
great facility, and as the two sections of the case arc cast 
separately, each in a single piece, little is required beyond 
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By removing the top section, the entire working parts are 
exposed for examination and repair. 

Patented November 12, 1872. For further information ad 
dress Messrs. Murrill & Keizer, machinists, No. 44 Holliday 
street, Baltimore, Md. 

1 OO 
NEW GYROSCOPE GOVERNOR. 

The accompanying plan of a recently invented gyroscopic 
governor, which we find in Engineering, is simple in form and 
very sensitive inaction. The deviceis contained in a casing 
in which the steam from the boiler enters, as shown. Mo- 
tion is obtained from the bevel gearing, the horizontal wheel 
of which is keyedto a spindle which passes through the top 
of the case. This spindle is made in a single piece with the 
tubular portion represented as extending down into the pipe 
through which the steam passes. The upper end of this tu 


bular casting is closed, and being caused to fit tightly, by 
the pressure of the steam, against the lower extremity of 
the socket through which the spindle enters the casing, a 
steam-tight joint is obtained without employing a stuffing 
box. 

A brass sleeve, sliding freely on the tubular casting has 
formed in it a number of ports which, when the sleeve is in 
a certain position, correspond to similer orifices in the cast- 
ing. When the two sets of ports correspond, the steam has 
clear passage to the engine, but as the sleeve is raised the 
apertures are more or less closed until the steam way is shut 
off altogether. Upon aspindle which passes transversely 
through the sleeve and casting, is mounted a heavy “‘ flyer,” 
of the form shown in the cut. Thespindle is attached to 
‘the sleeve and rises: and falls with it, oblong holes being 
made in the casting to allow of such motion. At the center 
of the spindle is a quadrant which gears in a rack inside the 
tubular casting. 

Suppose the various parts to be in the position indicated 
by the dotted lines, and the steam way.full open. When the 
governor is set in motion, the flyer will become nearly hori- 
zontal, and in assuming such position will cause the spindle 
and its quairant to partially rotate. The effeet is to cause 
the latter to climb up the rack, lifting with it the spindle 
and consequently the flyer and sleeve. This motion, of 
course, closes the steam ports to a greater or less degree. It 
will be seen that the principle of the device is to oppose the 
constant weight of the flyer and sliding sleeve to the centri- 
fugal force. . 

British Iron Manufacture in 1872. 

According to Iron, the most noteworthy events connected 
with the British iron manufacture, for 1872, were the prac- 
tical introduction in England of two American inventions 
by which the business is being rapidly revolationized. We 
allude tothe Rotating Puddling Furnace of Samuel Danks, of 
Cincinnati, Ohio, and the Chemical Puddling process of James 
Henderson, of New York city. 

The latter consists intreating the molten iron with fluorine, 
by which all impurities are quickly eliminated. The com- 
mon cinder ore, which the ironmasters in this country 
have heretofore been accustomed to haul out at much ex- 
pense and throw away, will, when remelted and Henderson- 
ized, yield fifty-five per cent of the very finest quality of 
iron. The great masses of this refuse, which surround the 
vicinity of nearly all iron works, are, by this new process, 
converted into deposits of precious value. One establish- 
ment in this country is said to have enough of this refuse at 
its doors to yield a profit of six millions of dollars over all 
expenses of re-working. The Henderson process produces 
pure iron, no matter what may be the impurities of the pig, 
whether phosphorus, sulphur,manganese, carbon or silicium. 
Even from iron pyrites the process brings out pure metal. 

—_—_—_—_—_—_——__s10-e———_——— 

Exnony wood weighs eighty-three pounds to the cubic foot ; 
lignum vita, the same; hickory, fifty-two pounds; birch, 
forty-five pounds; beech, forty; yellow pine, thirty-eight ; 
white pine, twenty-five; cork, fifteen; and water, sixty-two. 

_ P10 

THE Managers of the Nashville Industrial Exposition an 
nounce their third annual display. to take place during the 
whole of the month of May, 1878. Buildings have been 
erected specially for this exhibition, and the departments 
have been increased in nuraber and extended in range. For 


j attaching the lower valves and bolting the flanges together. | further information, see our advertising columns. 
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NON-RADIATING STEAM ENGINE. 

The illustrations which we herewith give have been pre- 
pared for the inventors, Messrs. Moy & Shilly, by Mr. N. 
P. Burgh, and show the machinery as fitted in a 17 tun 
yacht. We wish it to be understood, says The Engineer, 
from which we quote, that for the preseiit we prefer to re- 
serve all expression of opinion as to the merit of the in- 
vention other than is contained in the statement that the 
principle adopted by the inventors is apparently consistent 
with the conditions essential to obtaining high economy of 
fuel. The difficulties which the inventors will have to con- 


erie 


tend with lie in devistg such a mode of construction as will 
prevent the engize from being destroyed by the high tem- 
perature and excessive dryness of the fluid by which it is 
worked, which fluid is essentially what has been well termed, 
by the late Professor Rankine, “ steam gas,’ which is a very 
different thing from ordinary saturated steam. 

It will be seen that the engine proper is constructed on 
the compound principle, with’two cylinders. These, with a 
portion of the boiler, are made in one casting. The heating 
surface is supplied by a number of horizontal > tubes pro- 
jJecting from that portion of the boiler which surrounds the 
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cylinders. The boiler and cylinders are together included 
within an iron casing lined with fire brick, which also in- 
cludes the furnace, as will be readily understood from a 
glance at our engraving, and the course taken by the pro- 
ducts of combustion, will be easily comprehended. By thus 
putting the cylinders in the boiler, and the whole boiler in 
the furnace, radiation of heat is of course practically pre 
vented, and for this reason the title of non-radiating engine 
has been selected by the inventors. 

The engine we illustrate is nominally 10 horse power, but 
it is anticipated that the efficiency of the steam will be so 
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NON-RADIATING COMPOUND STEAM ENGINE. 
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great that it can be worked up to 100 indicated horse power. 

The high pressure cylinder is 6 inches in diameter, and 
the low pressure cylinder 15 inches in diameter, the stroke 
of the pistons being 12 inches, and their depths or thickness 
6 inches, because the lowest working pressure of the steam 
is 200 lbs. on the square inch, and the highest pressure, 400 
Ibs. on the square inch in the small cylinder. It will be 
noticed that the pistons have no rings or springs, but grooves 
are formed in them to keep them tight on a well known prin- 
ciple. [Patented by Wm. 8. Gale, of New York city, July 
21, 1857.] The cylinders have wrought iron liners for the 
purpose of renewal and strength. 

The steam valves are cylindrical, with the ports cut out as 
required ; the steam or cut-off valve is fitted in the larger or 
exhaust valve for the high pressure cylinder, while, for the 
low pressure engine, two single cylindrical valves are used— 
half cut in two for the exhaust. Mr. Burgh has had some 
experience, he informs us, in the working of those valves, 
and, with careful proportions, they answer well under steam 
of high pressure. 

The next features worthy of notice in the arrangement are 
the dimensions over all, in proportion to the indicated horse 
power. The diameter of the boiler or casing inclosing the 
cylinders is 2 feet 53 inches, and the total depth from the 
dome to the stuffing boxes is 3 feet 3 inches. The tubes are 
each 1§ inches outside diameter, 2 feet long, and 144 in total 
number, making an area of 122 square feet heating surface 
for the tubes only, to say nothing of the surface of the cylin- 
der casing, to which the tubes are secured. 

Another matter the inventors claim is that, in large vessels, 
the stoking, with inverted engines, is on the second deck, or 
it may be often on the weather deck, so that hot stokeholes 
low down ina shipare eliminated. 

It will probably be found in practice that the heating sur- 
face provided is too small; but let opinions on the subject of 
proportion be what they may, it is certain that the scheme, 
as a whole, is sufficiently novel and promising in numerous 
respects to entitle it to the prominence which we have giv- 
en to it. 


e 
Salt Water for New York City. 

New York city, it is well known, is almost surrounded by 
salt water, as it occupies a tongue of land, some fourteen 
miles long and about a mile broad, the sea water flowing up 
along both sides. The city is at present supplied with fresh 
water, for extinguishing fires and all other purposes, by the 
Croton Aqueduct, 42 miles long, which conducts the Croton 
river into the city, But this supply is becoming rather in- 
adequate, especially in cases of fires, and the idea of using 
the river water is now being studied. 

A meeting of the municipal Committee to consider plans 
on this subject, was lately held. One proposition was to 
provide a series of floating fire engines to patrol around the 
city, and throw up water from the docks when required. 

Thomas Miller’s plan was that water should be drawn 
from the river and forced into a column or receiver by & pair 
of heavy duplex pumps. ‘I'he water would be carried into 
the sewers by the overflow when the column was fall, and 
when the pumps were working at full speed the thirteen 
inch supply pipe would provide more water than the 22} 
inch fire nossle could draw off. A house would be built 
around the base of the column for the purpose of keeping 
hose carts ready for use at any time. The upper part of 
the building would be reserved for the use of the employees. 
The streets could be excavated, pipes be laid from the river 
and the whole plan be carried out within eight months, at a 
cost of from $160,000 to $180,000. 

William Nelson, Jr.,.proposed that pipes should be laid 
from river to riyer every ten streets below Fourteenthstreet, 
beneath the surface of the river, so that there would always 
be a supply of water. The cost would be about $10 a foot. 

Captain Hugh McKay submitted a plan whereby salt water, 
as the tide ebbs and flows, may be forced into towers or 
reservoirs, placed on the wharves. 


eo 
A Simple Method of Warming Greenhouses, 


The London Grocer suggests that greenhouses, containing 
half-hardy plants and in which no regular method of heat- 
ing exists, may be warmed even during a hard frost by light- 
ing and distributing a dozen or so common gil lamps, at con- 
venient localities. In selecting these lamps they should be 
chosen with vases large in proportion to the size of the flat 
wick, in order that they may continue burning all night 
without refilling or otherattention. It will be readily under- 
stood that, whether one or many lamps are used, the total 
amount of heat given off is proportionate to the quantity of 
oil burned, provided the combustion is complete. And in 
using a lamp, all the heat of combustion is utilized; none 
goes up the flue as with stoves or fire places. : 

The same journal, we notice, refers to Pratt’s Astral Oil as 
a very carefully and skilfully refined petroleum product. As 
this material, in addition to other advantages, possesses that 
of safety, it would be especially suitable for use as above de-. 
scribed. 


_—_—_— te 


SWEDEN is taking her place among inventive nations. 
Some very in;:uious and useful inventions have recently 
been sent to this country to be patented. During the 
past week we have filed in the Patent Office applications 
from two different parties, natives of Sweden, and have 
since received instructions to prepare a third case, the latter 
the invention of a Swedish lady, residing in Stockholm. 
oe 

A Large WaTER WHEEL.—A correspondent, R. H. D., 
reminds us that there is at Rockville, Conn., a breast water 
wheel 553 feet in diameter and 10 feet wide. 


Cheap Postage Coming. 

We recently chronicled the passage of a law abolishing the 
franking privilege, as a result whereof a reduction of post- 
age was expected. We are glad to say that the House of 
Representatives has recently passed a bill reducing the post- 
age on all letters from three to two cents. We earnestly 
hope that the Senate will also pass the bill, so that it may 
become a law. 

The bill also provides that newspapers shall be prepaid at 


the office where mailed. 
or 
The Way the Forests Go, 


Some idea of the vast extent of the lumber trade and the 
rapidity with which our great forest trees are being consumed 
may be had if we notice the products of a single saw mill in 
Michigan, that of A. W. Sage & Co., in the Saginaw Val- 
ley. This firm does business in Brooklyn, N. Y., and in 
several other cities. The mill alluded to cuts and turns out 
as high as 370,000 feet of lumber ina single day. Five en- 
gines and eight boilers, yielding six hundred horses power, 
together with the services of 300 men, are required. The 
buildings are very extensive, lighted with gas, and supplied 
with every convenience for work that ingenuity can suggest. 

> +4 @ ee 

Danks’ ROTARY PUDDLER.—At a late meeting of the Na- 
tional Association of Iron Manufacturers at Philadelphia, 
Mr. Samuel Danks addressed the members in regard to the 
practical benefits of his rotary puddler. He has lately re- 
turned from England, where, after encountering considera- 
ble opposition, he succeeded in introducing about fifty of 
his furnaces, with a prospect that his invention will be gen- 
erally adopted. In the United States, these furnaces are in 
successful operation in Cincinnati, Chattanooga, Tenn., 
and at the Millville Works, Pittsburgh, where a new mill 
has just been added at an expense of $500,000, intended to 
contain five of these furnaces. 
oe ________ 

TEN THOUSAND REAPERS AND MOWERS A YEAR FROM ONE 
CONCERN.—The new reaper and mower worksof McCormick 
and Brother, at Chicago, at the junction of Western Avenue 
and Blue Island Avenue, occupy an enclosed spaceof twenty- 
three acres. In 1847 they made 500 machines; but they now 
manufacture 10,000 machines per annum. The present 
buildings cover three sides of a square, are five stories high, 
have a front of over 1,000 feet in length, and there is also a 
three story middle building. On the lake and canal, the works 
have a front of 1,300 feet. ; 

--_ O08 

THE Bak AT THE MOUTH OF THE MississiPPI.—E. K. R. 
writes to say that Mr. C. W. Stewart is in error as to the 
number and inefficiency of the dredge boats employed in 
keeping a clear channel through the bar. Only two boats 
are employed, and the channel is kept free to a depth of 17 


feet at mean low water. 
or © — 


AT a recent meeting of the Royal Astronomical Society, a 
paper by Mr. Hind was read, relating to the solar eclipse of 
the year 2,151, which, it appears, wi!l not be total in London 
though very nearly so. It will be total, however, in Shef- 
field. Mr. Dunkin suggested the possibility that no consid- 
erable proportion of those present would see the eclipse in 
question; and the meeting appeared to agree with him. 

w+ Ore 

THE navigable balloon of M. Dupuy de Lome, the distin- 
guished French engineer, is varnished with a composition 
made up of 3 equal parts of gelatin, glycerin, and tannin, 
dissolved in 12 parts of pyroligneous acid. The varnish 
has been on fourteen months and is in perfect condition. 

we -4 Oe. 

IF the total length of railroads in all countries is 146,248 
English miles, as has been computed, it is not surprising 
that their maintenance, together with the new construction, 
takes more than half the iron production of the world. Eu- 
trope has 48 per cent and America 47 per cent of the whole. 
Oe —______.__ 

Not only will the repeal of the franking privilege save so 
much, directly, to the Department, but it will lead to the 
suppression of a large portion of Congressional printing, 
heretofore ordered by Congress. 
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THE Commissioner of Patents has granted a patent to 
George C. Campbell, for putting a mixture of corn meal and 
Tye meal into a package, as a new article of manufacture. 


Facts for the Ladies.—Mrs. D. W. Torrence, New York, uses srhe 
Wheeler & Wilson Lock-Stitch Machine for her own family sewing, and be- 
sides doing her housework, earns more than a dollar per day as pastime. 
See the new improvements and Woods’ Lock-Stitch Ripper. 


WHERE AND HOW TO ADVERTISE. 


The value of advertising is so well understood by old established business 
firms, that a hint to them is unnecessary ; but to personsestablishing a new 
business, or having for sale a new article, or wishing to sell a patent,or find 
&@ manufacturer to work it: upon such a class, we would impress the impor- 
tance of advertising. The next thing to be considered is the medium 
through which to do it. 

Inthis matte discretion is to be used at first; but experience will soon 
determine tha papers having the largest circulation among the class of 
persons moe. likely to be interested in the article for sale, will be the 
cheapest and bring the quickest returns. To the manufacturer of all kinds 
of machinery, to the vendors of any new article in the mechanical line, and 
for proposals for all kinds of engineering works, we believe there is no 
other source from which the advertisercan get as speedy returnsas through 
the advertising columns of the SOIENTIFIO AMERICAN. 

We do not make these suggestions merely to increase our advertising pat 
ronage, but to direct persons how to increase their own business. 

The SOrgEsTIVIO AMERIOAN has a circulation of more than 45,000 copies per 
week, which is probably greater than the combined circulation of all the 
other papers of its kind published in the world, an‘ ten times greater than 
that of any other publication of itsclass. A business man wants something 
more than to see his advertisement in « printed newspaper. He wants cir- 
oaletion. If itis worth Scents per 1 e to advertise in a paper of three 
thousand circuistion, it is worth $8.75 per line to advertise in one of forty- 
five thousand, 
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PATENT OFFICE DECISIONS. 


IMPROVEMENT IN BILLIABD TABLES.—OOLLENDEE VS. GRIFFITH —INTEEFEE- 
ENOE. 


If sn application is filed for a mechanical patent 
a design for which a patent has been nted can be produced euinte mat 


construction, an interf 
conatra ane. erence should be declared between the application 


THAORER, Acting Commissioner : 


This is an appeal from a decision of the Examiner dis 
ference. The main reason for the dissolution is that an interfere te ian: 
pe er between an application for a mechanical patent and a patent fer a 


esign. 
The decision of the Examiner dissolving the interference is overruled. 


IMPROVEMENT IN HARVESTERS.—CHAS. G. DIOKINGON.—EXTENSION. 


Where an assignee of a patent has had it reissued, and the inventor has 


accepted an ass t 
an extension of om hen of _ half of the reissued patent, he cannot have 


THACHER, Acting Commissioner: 


In 1868 Dickinson assigned to J. R. Parsons all hisright in < 
fm all extensions and refasues of the same.” In May 187, Pacdons caren 
dered and reissued, the new patent being granted to him as agsignee. * 
‘o enable him to apply for an extension, applicant has obtained from 
F reons @ re-transfer of one half his interest in theinvention. He petitions 
‘oF the extension of the original patent, and bases his right to the same on 
t +} fact that tne relasue was obtained without his Knowledge and consent, 
an ifhat he Dever has haber Interest therein If this was the fact the 
an 
belay euticient, 7 oe dated. ie prayer of petitioner, the testimony 
re-assignment to Dickingon, however, Parsons transfers to him 
“one undivided half 
patent towed vn calf part my entire interest { 
an interest at the time of making the instrument was the relasue obteined 
therefore, from the terms of the scslgnment, that 
in the 


never assented to the reissue 


or acquired any title thereunder. This ie set 
forth eo distinctly as to authorize the conclusion that the converse must be 
true—that is, if the inventor by any act of his own has adopted the reifss: 


or in an 
be invalid. 


issued patent stamps the act of surren 
assent in words could not be reps Sr Ser eee with his approval ces 
therefore, that the extension of the origi- 


nal patent in this case would b 
must consequently be denied, aa ea a 


DECISIONS OF THE COURTS. 
United States Circuit Court---Southern District of 
New York, 


a LOCOMOTIVE ENGINE SAFETY TRUCK COMPANY V8. THE ERIE RAILWAY 


MPANY.—PATENT OF A. F. 8MI 
brah aly SMITH, FEBRUARY 11, 1862, FOR TRUCKS FOR 


(In Equity.—Before Blatchford, Judge.—Decision December 90, 1872.) 
BLatcHForp, Judge: 


This euit is founded on letters patent grantedto Alba F. 
11, 1862, for au ‘‘ improvement in trucks for locomotives.” 

The claim is: 

“ The employment, iu a locomotive engine, of a truck or pilot wheels, 
fitted with pendent links to allow of lateral motion to the engine, 
as specified, whereby the drivers of said engine are allowed to remain cor- 
rectly on the track, in consequence of the lateral motion of the truck al- 
lowed for by said pendent links, when running on a curve, as set forth.” * 

The fesue is as to the novelty of the invention. I order to determine this 
question, it is necessary to clearly see what invention is claimed in Smith's 
patent. 

He does not claim laterally moving trucks—that is,trucks with laterally 
swinging bolsters. Nor does he claim pendent links, by themselves. Lat- 
erally moving trucks applied to railroad cars which had at each end one of 
auch trucks, free aleo to ewivel around a king bolt which connected the car 
to the truck and passed through the center of the swinging bolster, which 
was the center of the truck, were old. The specification so admits. But 
Smith's invention, as claimed, is for the use in, and the combination with, 
a locomotive engine—that is, structure having at its rear end, not a ewiv- 
eling truck, but non-swivelin; ving wheels, with axles rigidly attached 

the body of the engine—of a swiveling pilot or 6 eng truck, provided 


smith, February 


endent links to allow the forward part of the engine to move later- 
ay wer the truck when the truck and the driving wheels are not together 
in a straight track, whereby the forward part of the engine can move on- 
ward in a line tangent to a curve, while the axles of the driving wheels are 
sraliel, or nearly 80, to the radial line of the curve, and the axles of the 
track wheels also become parallel to the radial line of the curve, because 
the truck is made ie swive sround the king bolt by the action of the rails 
nges of the truck wheels. 
ore, arent granted to B ages and Davenport, May 4, 1841, for an “improve- 
ment in railway carriages,” shows a swinging bolster in a truck swiveling 
ona king bolt, the body of the car being connected to the truck frame by 
pendulous links, from which euch body is hung, whereby a lateral motion 
of the truck is permitted, independently of the body of the car, the side- 
wise motion being checked by springs in the truck. But the specification 
of that patent does not suggest the use of such truck in any other structure 
than a car having one of such trucks at eachend and two king bolts. Nor 
did it, orthe use of two of such swinging bolsters in a car, suggest, from 
1842 to 1862, the combination of such a swinging bolster truck with a loco- 
motive engine, for the purpose set forth in Smith's specification. * 

The oely other re-existing invention brougnt up to affect the novelty of 
the Smith invention is the patent granted to Levi Bissell, August 4,1867,for 
an “{mprovement in trucks for locomotives.”’ Bicsell’s truck isshown un- 
der the forward part of a locomotive engine. It has a provision designed 
to allow a lateral motion of the truck independently of the motion of the 
body of the engine, and a provision to cause the forward part of the engine 
to mount up an incline toward the outer side, in a curve, and thus check 
the sidewise movement, and to descend by its gravity to the norma] posi- 
tion on resuming the straight track. The specification of Bissell’s patent 

ya that the object of his invention is “to retain the truck with the axles 
aivays at right angles to the rail, whether on a straight or curved track, 
and prevent the truck swinging around on ita center pin in case of meeting 
with any obstruction, and to make the curvature of the rail the means for 
turning the truck, ao that the axles are parallel to the radial line of the 
given curve, in which position they are retained firmly until the direction 

Wack sgain changes.” The specification then points out the difficul- 
‘fa the use of locomotive engines on curves wiih the ordinary pilot 
truék, resulting in a “constant sidewise sliding motion on the rail,”’ in con- 


heels being forced in a line deflected from that 
ot SECs oF tae oevard rolling motion, and in a constant bearing of the 


ide of the curve, andin the tendency of the engine to 

my oF tee Aaa particularly ‘an cate a brokes rail or obstruction occurs, 
uck swivels around on its center pin.” 

wie Te apparent that the truck in Bissell’s locometive has no swiveling mo- 

tion around ite center pin or king bolt—that is, around the center pinin the 

center of the truck which connects the truck with the engine. Bisvell ex- 

pressly states that such center pin loses its character as a Center of mo tion, 
and becomes simply a draft block or pin, and that the center of motion o 

the truck—that is, tte only center of motion—is thrown back to the point h 


oe the bapion mf Binith the truck wheels and the drivers can at all times 


The reasun for this is that the truck in the 


bolt,.-nd also admits o 
ck of the en 
the swinging motion scone ither of tacse motions affects the other. 


d with the other the same result would follow as in 
Siomelt'c ougine wed the position of the drivers would at times control the 
tl 


08! of the axles of 
Tae tok alone controls the position of the axles of the 


the 


Smith arrangement of truck is not merely an equivalent a ~ Bissell ar- 


and produces re- 
e looked at 


spects itself, in swiveling and in having a lateral movement operates in the 
same way it 


¢@ Blake, for com! Fainant. 
Bt seward, Yor defendant 


NEW BOOKS AND PUBLICATIONS. 


Tue YALE NAUGHT-ICAL ALMANAC FOR 1873. C. C. Chat- 
field & Co, 460 Chapel Street, New Haven, Conn. Price 
35 cents. 

An amusing little pamphlet, something after the “Josh Billings’ Allminay 
style, illastrated with humorous sketches ofstudent life at Yale. Graduates 
and undergredustes of that venerable institution will doubtless find the 
book of especial interest and entertainment. 
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Recent American aud Loreign Patents. 


Condensed Milk Can Holder. 

Robert J. Tanner, Lake View, N. J.—This invention consists of a new ar- 
ticle of manufacture, which is a mug or cup adapted to hold the small tin 
cans of condensed milk used ou the table, the object being to provide means 
for using the said milk cans onthe table without exposing their unsightli- 
ness, it having a ncat external finish. 


Improved Cotton Seed Planter. 

Francis E. Habersham, Old Church, Va.—This invention has for its object 
to furnish an improved machine for planting cotton seed. The frame of 
the machine consists of two long side bars connected near theirends by 
two short cross bars. The axle revolves in bearings attached to the side 
bara, to the ends of which are attached the wheels so as to carry the said 
axle with them in their revolution. The seed hopper is placed just 
in front of the axle and is hinged at its forward side to the frame by suita- 
ble means. The hopper iy held in position by a spring, the elasticity of 
which allows the hopper to be shaken to shake down the seed. 10 the cen- 
ter of the axle is securcd a plate with three or more arms. Upon the outer 
ends of the arms of the plate are formed saw teeth. As the machine is 
drawn forward the armed plate is revoived,and as its arms enter the hopper, 
blocks upon them strike an inclined plate attached to the inner surface of 
the rear side of said hopper and depress said rear side. As the blocks slip 
from the inclincs the clasticity of the spring raises the hopper with a jerk, 
shaking down the seed. As the arms of the plate move down through the 
hopper, the saw tceth draw out a quantity of theseed. To the center of the 
front cross piece of the frame is adjustably attached an opening plow for 
opening a deeper or shallower furrow to receive the seed. 


Improved Head Block tor Saw Mills. 

Charles Lecdel, Morristown, N. J.—In this improved log setting apparatus 
there is a long toothed rack on the back side of the log beam, parallel with 
it and movable in the direction of itslength. This rack gears at each head 
block so that by its movement the log beam will be moved forward or back 
alike on all the head blocks. The pinion shaft at the head of the carriage 
riscs as high or highcr than the hight of the largest logs, and has a ratchet 
wheel on its upper end, with which wheel is a paw] lever and other mechan- 
ism, foractuating the lever from the sawyer’s position in front of the saw, 
and to prevent the back pressurc of the log from turning the ratchet whecl, 
all being arranged so that the aforesaid whcel may be worked by the sawyer 
to set tnc log and shift the log beam back for a new log. Theinvention also 
comprises a knee for sctting out the log to saw tapering stuff, worked inde- 
pendent of the aforesaid apparatus, which is for setting the log to be sawed 
into stuff with parallel sides. The device also comprises a novel arrange- 
ment of a scale and movable pointer to show the distance of the dogs from 
the saw and guide the opcrator in setting the lug. 


Improved Reel Rake for:Harvester. 

Munson K. Church, Stamford, Canada.—This invention has for its object 
to furnish an automatic trip for opening the gate or operating the lever 
that controls the rake of a harvester, and which {s so constructed that it 
can be sct to open the gate cach time, at evcry second, third, fourth, fifth, 
or sixth time o rake passes the table. 


Improved Organ Case. 

George Woods, Cambridgeport, Mass., assignor to himself and George P. 
Carter, of same place.—This invention consists, first, in a construction of 
the front projection ot the organ, calculated to expose the keys and stops 
very prominently to view, when scen from the ends, thereby greatly in- 
creasing the beauty of the instrument. This constrnction is also designed 
to dispense with the projecting frunt. The invention consists, secondly, in 
8 novel construction of the“ key slip” orfret work piece in front of the 
keys, also of the ledge orprojection below, whereby the said“‘key slip” and 
ledge are extended sround the corners so as to show the aforesaid end 
views ina manner to lend additional features of beauty to the instrument; 
and, thirdly,ina construction of the fall or cover whereby it is adapted to 
the peculiarities of the organ front above incntioned. 


Improved Cotton Press. 

John T. Williams, Blakely, Ga.—This invention is an improvement in the 
class of cotton presscs wherein two followers sre simultaneonsly operated 
in opposite directions by means of toggle levers. When the windlass is 
turned by hand or otherwise, a pin will be moved with the band forward or 
backward, according to the direction of rotation of the windlass. When 
the pin is moved backward—that is, away from the press—it will cause the 
togglc levers to be vibratcd so as toforee the followers together, and com- 
prese the contents of the press. When the pin is moved toward the press it 
will cause the toggles to draw the followers apart to allow the removal of 
the bale and the insertion into the press of fresh material to be pressed. 


New Combined Water and Liqnor Cooler. 

William A. Jones, Erie, Pa.—This invention has for its object tofurnish 
an improved cooler wiich shall be so constructed as to enable liquors to be 
cooled by the same icc that cools the water. The body of the cooler, in 
which the water and icc arc placed, is made with double walls, the space be- 
tweensaid walls being filled with suitable non-conducting substance. The 
body of the cooler {s provided with a faucet, through which the ice water is 
drawn out, as required. In the cover are formed holes leading into sockets, 
the npper ends of which are attached to the cover, and which are made of 
such a length that their closed lower ends will not touch the bottom of the 
cooler, so that there may bea space for ice water between. In the bottoms 
of the sockets are placed coiled springs, upon the upper ends of which rest 
the bottles that contain the liquors to be cooled. To the cover, around the 
holes in which the bottles are placed, are securedrubber rings, 80 as to fit 
snugly upon said bottles, and prevent the entrance of warm air into said 
sockets. 


Improved Breech Loading Fire Arm. 

Francois Gucury, Paris, France, assignor of one half his right to Ernest 
Dubois, of same place.—This invention relates more especially to that class 
of breech loading fire arms in which the breech {s closed bya bolt, which has 
8 sliding movement in the line of the barrel for opening and closing the 
breech, and a movement abont its axis for the purpose of locking or unlock- 
ing it. The invention consists in the provision of an arched shield or cover 
which is susceptible of being turned laterally by the axial movement of the 
breech bolt for uncovering the breech receiver, in which position it is re- 
tained when the breech bolt is drawn back,and again returned to its normal 
position by a reversc movement of thc bolt when the breech {is beingclosed. 


Improved Grate Bars. 

James A. Sinclair, Bridzeport, Ohio.—The invention consists in pivoting 
one end of each bar to a vibratory eross piece, while the other end slides 
loosely in grooves of another cross piece. The object and effect of this mode 
of putting together agrate is to allow convenient room for the expansion 
and contraction in the bars themselves, and to afford increased facility in 
maintaining the interstices clear of all deposit. 


Improved Lubricating Compound. 

Henry R. Hutchinson, Empire Iron Works, Ky.—The object of this inven- 
tion is to furnish a eompound for lubricating car axles and similar frictional 
surfaces, which shall prevent the friction and heating of axles and boxes, 
and be lasting and durable when applied. It consists of tallow and mincral 
ofl, melted and burnt until the more volatile or light portion has been 
consumcd and all watery particles vaporized and expelled, and the melted 
tallow or oil is reduced to the requircd consistency. It 1s then allowed to 
Cool until it becomes semi-fluid, when pulverized snlphur, pulverized plum. 
bago, animal charcoal and hydrated lime are added. Thc composition is 
mixed oy grinding, when {t is ready for use. 


Improved Furnace for Locomotives. 

Thomas Davies, Cleveland, O.—This invention relates to a new and usefnl 
improvement in the furnaces of locomotive steam boilers; and consists in 
the means employcd for supplying atmospheric air to the fire box. An arch 
extends across the front of the fire box, and extends back toward the fire 
door one half the depth of the firc box, the crown of the arch being just 
beneath the tube section. The doors or apertures are placed just below the 
arch. This arch confines the admitted air and forces it to mingle with the 
smoke snd gaseous products of combustion. 


Improved Manger for Horses. 

Joseph C. Higgins, Millstone, N. J.—The object of this invention is to so 
construct a manger for horses that the horse will be prevented from biting 
or gnawing it, and from what is known among horsemen as “ cribbing:” and 
it consists in pivots or journals ‘in the ends of the manger by which the 
manger is supported and on which it freely turns. 


Improved Chill for Casting Smoothing Irons. 

James F. Bless, Newark, N. J., assignor to himself and Robert Drake, of 
same place.—This invention relates to a new form of mold for castinga 
smoothing fron in, with the cbject of obtaining a chilled surface for the 
entire fron. The inventor obtains the desired result by making the mold 
jointed and applying the hinge at one end, so that it can be freely opened to 
release the fron and handle when finished. The invention also consists in 
providing the mold with a certain advantageous form of handle, which 
relieves the hinge from strain during expansion. 


Improved Cigar Tnck Cutters. 

Le Grand Scholfield, Providence, R. I.,assignor to National Cigar Machine 
Company, New York city.—This invention consists of a machine for auto- 
matically feeding, adjusting, cutting, and discharging cigars, in which the 
cigars are placed on an intermittingly acting endless carrier, and delivered 
by it into or upon a cutting bed, when a plunger pnshes them along the 
right distance for presenting the “tuck” ends toa pair of cutters, which 
cut off the said end, and there a discharger ejects them from the bed, the 
said discharger at the same time opening a discharge passage by raising a 
movable side of the bed, used to prevent the cigars from bonnding off when 
falling upon said bed, and closing it again ready for the next. 


Improvement in Producing Chlorine. 
Louis Emile Aubcrtin, Paris, France.—This invention relates toanew pro 
ccss for producing chlorine by causing a mixture of airand gaseous or liquid 
ydrochloric acid to pass over sesquioxide of chrome,heated, by preference, 
oahtemperature of about 600° Fahrenheit. 


Improved Trnck for Moving Buildings. 

William E. Walker, Albion, lowa.—Two broad truck wheels are fixed on 
theaxle with aspace between them, which admits the sand board. This 
sand board rises up to the surface of the wheels, and the board bolster rests 
thereon. The upperend of the king bolt projects above the bolster and 
plate, and is a little tapering, and is intended to enter the under side of the 
sill of the building to be moved. The regulating arms are attached to each 
endof the bolster, to which they are firmly secured by iron straps. Stay 
braces are so attached and connected with the axle and sand board that the 
bolster may be turned to the right or left,as may be desired, to vary the di- 
rection of the building. By means of holes in the bolster, thc bolster may 
be attached to the sillof the building by screws. The trnck will run on a 
track,laid for the purpose, of planks or timber. Chains are attached to the 
ends of the axle, orto the linch pins and to the regulating arms when the 
line of motion is straight. When it is necessary to turn in either direction 
one of the chains is let out and the other one {s taken up, 80 that the bolstcr 
is held stationary in any desired position. Four, more or less, of these 
trucka are placed under the building to be moved. 


Improved Machine for Making Baskets. 

James Moore and Samnel W. Day, Oak Creek, Wis.—This invention has 
for its object to furnish an improved machine for use in making splint mar- 
ket baskets, laundry baskets, etc., for turning up the sides and putting on 
the hoops, enabling the baskets to be made rapidly. The invention consists 
in the table upon which the woven splints of which the baskct is to be made 
are laid, and whichshould be of the size required for the basket, so that the 
sai:l woven splints may be cut off to the desired size before the sides are 
turned up. The woven splints are secured tothe ‘able by a form which is 
made of the exact shape and size of the bottom of the basket. To the cen- 
ter of the form {s secured a bar so arranged that it will always move upand 
down ina vertical line. The upper end of the bar is pivoted to a lever, to 
the free end of which is attached a cord that supportsa weight sufficiently 
large to raise the formawayfrom the table when the leveris unlocked for 
convenience in removing the basket. The lever is locked to hold the form 
down firmly upon the woven splints by a bar to rest upon the said lever and 
pressit down. The sides of the basket are turned up over the edges of the 


form, and are held in place by flaps hinged to the table. A form, which‘ 


slides up and down upon the bar, is made of such a shape and size as to fit 
into the mouth of the basket. The form is bound with an iron hoop,and 
around it is placed theinner hoop of the basket. After thecorncrs of the 
basket have been woven, and the form and inner hoop lowered into placc, 
the outer hoop is placed around the mouth of the basket, and {is secured in 
place by the clamps, one leg of whichis inserted ina hole in the form,and 
in a screw hole in the end of its other leg is inserted a hand screw, which is 
screwed against the said outer hoop. The outer and inner hoopsare then 
secnred to each other and to the body of the basket by nails driven in 
through the outer houp, which are clinched by being driven against the 
fron band of the form. 


New Machine for Chamfering and Crozing Barrel Staves. 

Joel W. Jones, Middleport, Ohio.—This invention consists in certain im- 
provements upon machines forcrozing barrel staves. The machine is com- 
posed of the end cutting saws, chamfering cutter heads, and grooving saws; 
also of stationary curved beds on which the staves are held and carried dur- 
ing the operation by projecting pins on rotary feed disks; and also of a vi- 
brating feed dash, which places the staves upon the curved bed in the re- 
quisite order. The grooving saws cut a square crozing, which will be adapt- 
ed to receivethe full edge of the barrei head and insure greater firmness 
and durability of the barrel. 

Improved Wheel Plow. 

Harlow M. Freeman, John Lowe, and John F. Stevens, Lathrop, Mo.— 
This invention has for its object to farnish an improved wheel plow, sim- 
ple in construction, convenient in use, easily controlled, and effective in 
operation. The wheels revolve upon the journals of the axle andthe one 
that is to rnn in the furrow is made slightlylarger than the other. The axle 
is made deep; the journals are so arranged that the frame work, when the 
machine is at work,may runlevel. The axle frame consists of bars which 
forma rigid frame, rigidly attached to the tongue. The plow beamsare 
curved downward, upward, and downward, and to their rearends areat- 
tachedthe plows. Thearms of the U shaped guide bars are slotted longitu- 
dinally,so that the plow beams may have a free vertical movement while 
being held against any lateral movement. By this construction the plow 
can be raisedfrom thc ground by operating either a foot lever, or a hand 
lever,or both. When the plows are fully raised a bent lever locks itself 
and thus holds the plows raised, in which case, by moving the foot lever 
slightly with the foot, the plows will drop to the ground. Suitable arrange- 
ments cause the plows to work shallower or deeper in the ground. 


Improved Horseshoe Nail Machine. 

Albert D. Bingham, Vergennes, Vt.—This invention consists of a machine 
comprising two pairs of rolls with dies and one pair of plain rolls, or it may 
be hammers bct ween the two pairs with dies. The first pair have grooves 
of the width of the body of the nail to be formed and suitable depth for the 
thickness, with depressions at suitable intervals to form the necessary en- 
largements for the heads, but only the same width as the shanks. The sec- 
ond pair are plain and arranged at such distance apart as not to affect the 
shank, bat to flat down the head to some extent; and the third have 
grooves of the requisite width and depth for finishing or nearly finishing 
the body with wider and deeper shapes for the head, to complete thc reduc- 
tion of the blanks. These are to be formed from a rod or bar of suitable 
size, the blanks being connected at the heads and points when they escape 
from the rolls, to be separated and finished at the points by punching dies 
to be used for cutting them apart and trimming or finishing the points at 
the same time. 


Improved Folding Chair. Bed, and Ottoman Combined. 

Eugene Fauh, New York city.—This invention relates to a new folding 
bedstead, which when folded together will produce an ottoman, and there- 
fore be in the most contracted form pessible, and which when extended can 
have its head piece raised and its foot piece lowered to form a convenient 
easy chair. The invention consists in forming the bed in three jointed sec- 
tions, which contain at their under sides the supporting legs that can be 
folded under them respectively, each leg when extended being stiffened by 
jointed braces that connect it with the section to which it is attached, so 
that a strong and reliable support will be given to the bedstead. 
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Improved Knitting Machine. 

Hugo Gunther, New York city, assignor to himself and Charles Lupprian, 
ofsame place.—In this machine the needle bed is extended downward, and 
also the grooves in the same, for the reception of an additional series of 
needles, which are pusher or setter needles only, for pushing the latch 
needles up, the downward motion of the latter being produced by wing 
cams directly moving the same in the ordinary manner. The invention con- 
ststs, also, in a new arrangement of cams in the lock of the slide or carriage 
of the knitting machine, in which arrangement the npper or wing cams are 
set as usual to move thc latch needles downward while in the lower part of 
thelock. The V shaped driving or raising cam is set furtherdown than 
usual, in order to apply to and operate the setting ncedles, and not to the 
latch needles. This wiil, of course, allow power to be applied to the setting 
needles, so th.at, whcn raised, they will move the latch needles. The latter 
will thereby be greatly protected, and if any injury is done by the elevating 
cam {it is only done to the setting needles, which are inexpeusive and easily 
replaced. 

Improvement in the Extract of Yucca. 

Louis G. Fellner, Las Vegas, New Mexico.—This invention has for its ob 
ject to furnish yuccatin or extract of yucca root, so prepared and pnt up 
that it will be protected from moisture, and may be put into market as an 
article of commeree; and {t consists in yucca root ground, steeped in wa- 
ter,and pressed. The liquid thus obtained is evaporated to the propercon- 
sistence, and then molded in forms. Yuccatin cleans the skin, hair, wool, 
and other animal substances from forcign matters without destroying their 
softness. Samples, neatly prepared by Dr. Fellner, have been sent to this 
office, and from what he says of his extract it seems to have peculiarly 
good propertics. 


Improved Pedal Attachment for Pianos. 

Charles W. Held, Jr., and Alphonso M. Baugh, Brooklyn, N. Y.—This in- 
vention consists of a vertical bar adjustably attached to the pedal frame, 
with a vertically adjustable foot rest supported on it, having peda's upon it 
and rods extending from the pedals down upon the ordinary pedals throngh 
suitable guides, and having certain controlling springs, all constituting a 
very simple and efficient attachment, to enable children to work the pedals 
and so contrived as not to interfere with the working of them by adults 
without the attachment. 


Improved Die for Capping Screws. 

George W. Briggs. of New Haven, Conn.—This invention has for its object 
to furnish an improved die for capping screws. By suitable construction 
should the edge of the circle piece be battered or worn, it may be turned,: 
and, should the slot in the screw head not be exactly trne, the said circle 
piece can adjust itself to said slot. By this construction, also, a spring will 
allow the guide orcircle piece to yield and be forced down into the rest 
should the slot in the screw head be shallow, or otherwise defective or 
wanting, so that no part of the dic need be broken. 


Improved Scroll Saw. 

Frank H. Hardenbergh, Hawley, Penn.—The invention relates tos new 
construction of saw blade for use in scroll sawing and other fine work, and 
consists in filling a double set of teeth on the cutting edge of the saw bya 
serics of obliqne incisions in opposite directions, whereby the saw is made 
more effective, and whereby it can be sharpened on an ordinary grindstone 
in the same way as other edge tools are sharpened. 


Improved Wheel for Vehicles. 

Hiram Kellogg, Floyd, lowa.—The invention consists in sccuring the inner 
ends of the spokes in tubular projections of rings that are adjustable on the 
huh, so that said rings can be set closer together on the hub the more the 
felloe is expar:'led, and the spokes placed more in line with the rim, to b 
adapted to the |:."ser diameter of the wheel. 


Improved Exhanst Valve for Air Brakes. 

William Riley, Terre Haute, Ind., assignor of onc half his right to Charles 
R. Peddlc, of same place.—This invention has for its object to furnish an 
Improved valve, dcsigned especially for the escape of air or steam from the 
brake cylinders upon raflroad cars, to allow the air or steam to escape in- 
stantly and simultaneously from the cylinders of all the cars. By suitable 
construction, when the engincer admits the air or steam it presses open the 
ingress valve, and passes into the cylinders, and at the same time holds the 
exhaust valve firn:ly to its seat. When the engineer lets off the air or steam 
from the inlet pipes, the pressure in said pipes will be instantly reduced, 
and the expansion of the air or steam within the cylinders forces open the 
exhaust valve and aliows the said air orsteam to cseape into the air through 
the openings. By this construction, the air or steam will escape instantly 
from all the cylindcrs, withdrawing all the brakes at the same timc. 


Improved Balanced Slide Valve. 

Thomas Becsley, Museat.ine, lowa.—This invention consists of two valve 
seats on opposite sides of au elevation above or projection from the ordi- 
nary valve seat, with a silde valve upon each seat connected by pressure 
bars at their ends, which project beyond their scats, by temper screws, which 
adjust the valve so as to work steam tight on the seats, and so as to relieve 
them of the pressure of the steam on the valves, which is mainly sustained 
by the pressure bars. 


Improved Crib Attachment for Bedeteads. 

Edwin F. Bryan, Savannah, Ga.—This inventien has for its object to fur 
nish an improved attachment for bedsteads, to form a bed fora child, or to 
form a table or support to receive articles required by an invalid. It is simple 
in construction and convenient in use, being readily detached when not 
required. 

Improved Soldering Iron. 

James D. Norton, St. Louis, Mo.—The object of this invention is to im- 
prove the common tinner’s soldering iron, and to render it easy to renew or 
change the copper; and it consists ina shank which screws into the cop- 
per, and ina sleeve screw which screws to the copper, and in a holding nut 
onthe shank. By this arrangement a variety of coppers may be kept on 
hand and used as occasion may require, as the copper on the shank is 
readily detached, so that a new one ora different form may be put on. 


Improved Grocers’ Sample Case. 

N. Barker McCreary, Phelps City, Mo.—This invention relates to a new 
box or case to be used by grocers and others for containing and displaying 
spices and other goods and the prices of the same, and for protecting the 
contents against injury from atmospheric influences, insects, etc. The in- 
vention consists in providing the box witha sliding slass top, through which 
the contents can be inserted, removed, and inspected, and in combining it 
with a shield or plate near one end for indicating the price of the contents. 


Improved Ejecting Apparatus for Bottles. 

William S. Ward, New York city.—This invention consists of a simply 
contrived force pump, let into a perfumery or other bottle or vessel, with 
its stem or piston rod passing through the cork or stopper in such manner 
that by suddenly pushing the rod down a small quantity of the fluid in the 
bottle will be ejectcd, preferably through the piston rod made hollow for 
the purpose, constituting a simple and convenient contrivance for perfum- 
ing the handkerchief and otherarticles, and calculated to prevent the waste 
of perfume which takes place when the stopper is removed. 


Improved Sliding Snpport tor Clothes Lines. 

Michael Bubser, Jersey City, N. J.—This invention relatcs to an improve- 
ment in the class of supporters for clothes line holders consisting of a slot 
ted bar provided with one or more pulleys, the same being in practice so 
applied that two lines pass through the slot. The improvement consists in 
adapting the support by dividing or cutting through one of the sides to 
form a spring, whereby it can be pressed inward. 


Improved Flinting Machine. 

David R. Saunders, Houston, Texas.—This invention relates to a machine 
for fluting or crimping articles of ladies’ apparel; and consists, mainly, ir 
a gage which fs attached to the bed piece, by means of which the width ot 
the fluted part is regulated. By the use of the gage the flutes in the article 
are made to terminate ina straight line, and the fluted part may be located 
wherever it may be desired. The article to be fluted may be spread over the 
bed, and the gage adjusted thereon to govern the position of the roller. 


Plow. 
John Love, Cusseta, Texas.—This invention consistsin the mode of apply- 
ing several plow irons tothe same plow frame, so that they may be conve - 
niently fastened and adjusted relatively to each other. 
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Business aud Personal. 


The Charge.for Insertion under this head 1s $1 a Line. 


Water Front, also Stores or Lots to Rent, 
Delancy St., E. River. Andrews Bro.,414 Water S8t., N.Y, 

Vienna Exposition—A gentleman (a native 
of Germany), long a merchant in New York, wishes to 
represent some American Manufacturer at the Vienna 
Exposition. Is an American citizen,and is familiar with 
the English, French, and German languages. Requires 
no compensation, except personal expenses and such 
commission secured, as may be arranged for. Refers to 
prominent bankers and merchants. Further particulars 
may be obtained by addressing C. G. R., Box 1971, N. Y. 

Wanted—An expericneed manufacturer of 
Door Locks and light hardware, with $10,000 Capital, to 
take charge of Shops. Edward Rowe,Jr.,Mansfield, Ohio. 


Wanted—'The address of the manufacturer 
of Cotton Gin Saw Sharpeners. P. Kyle, Tuskegee, Ala. 


Tin Ware Manufacturers should see the 
patent Weighing Scoop. For Sale, or Worked on Roy- 
alty. D. H. Pricst & Co.,8 Tremont Row, Boston, Mags. 

The Amana Society, Homestead Post Office, 
Towa Cu., Iowa, geuerally cultivates from four to five 
thousand acres of grain. The Society is in want of a 
supply of horse forks, capable of holding the straw in 
loading, unloadiug, and stacking. Manufacturers of 
forks will please address as above. 


Buy Gear's Improved Wonderful Paneling 
Machine, Boston, Mass. 


Wanted—To negotiate with parties to man- 
ufacture a Patent Sash Balance and a Combined Blind 
and Shutter Fastener, both composed of cast metals aud 
aprings. Specifications sent upon application,andmodels 
furnished to the contracting party. Address H. D. Chance 
& Son, Llewellyn, Pa. 


J.R.Abbe, Manchester,N.H., sells Bolt Vises. 


Send stamp for beautifully illustrated cir- 
cular of La Dow’s Balance Hay Rake, with traction Hay 
Tedder Attachment, to C. La Dow, So. Galway, N.Y. 

Stuffing boxes kept tight and free from 
friction by \WW.C. Selden’s Improved Packing, 8% Oliver 
Strect, Boston, Mass. Send for circulars, &c. 

Circular Saw Mills,with Lane’s Patent Sets; 
more than 1200 in operation. Send for descriptive pam- 
phliet and price list. Lane, Pitkin & Brock, Montpe- 
Ver, Vermont. 

We wish to correspond with some party who 
understands bleaching and refining oils.. Any one who 
can bleach a dark, mixed of], so as to make it a clearmer- 
chantable article,will be well paid for dofug it, or for the 
process. Samples sent on application to Lock Box 19? 
Pawtucket, R. I. 

To Purchase—A large amount of Second 
Hand Machinery. Any parties having Engine Lathes, 
Iron Planers, Drills, &c., in large numbers, who wish to 
dispose of them cheap for cash, will filud a purchaser on 
application to W. A. James, Roche & Spencer, 278 South 
Canal Street, Chicago, Ill. 

For 8, 10,12 & 15 horse Steam Engines, with 
Link, cut-off, and reversing motion, address, for circular, 
E. West, Lockport, N. Y. 


Tree Pruners and Saw Mill Tools, improve- 
ments. Send for circulars. G.A.Prescott,Sandy Hill, N.Y. 


Grindstones, founded 1810—Mitchell, Phila. 


Locomotive builders’ grindstones, of suita- 
ble grit and all sizes. J.E. Mitehell, Philadelphia. 

A complete set of the SCIENTIFIC AMERICAN 
for Sale—41 volumes, 1845 to 1873. Also, 26 volumes from 
volume 2, 1846, to volume 18, 1869. All neatly bound. 
D. J.Colton, 59 Walnut Street, Newark, N. J. 

Five different sizes of Gatling Guns are now 
Manufactured at Colt’s Armory, Hartford, Conn. The 
larger sizes have a range of over two miles. These arms 
are indispens::ble in modern warfare. 

The Berryman Manuf. Co. make a specialt; 
of the economy and safety in working Steam Bollers. [. 
B. Davis & Co., Hartford, Conn. 

Toalspensable to every Manufacturer and 
Machirists—Boston Journal of Commerce; send for a 
specimen copy. §3 per year. 

Carpenters—For Sale, a Sash Factory, run 
by water power, at a lumber landing, with a profitable 
run of trade. For particulars, address P. O. Box No. 2, 
Charlestown, Jefferson County, West Virginia. 

Mining, Wrecking, Pumping: Drainage, or 
irrigating Machinery, for sale orreut. See advertisement, 
Andrew's Patent, inside page. 

Needle and Clock Machinery of eve 
scription of the most Improved Styles. Hendey 
Wolcottville, Ct. 

Steam Boiler and Pipe Covering—Economy, 
Safety, and Durability. Saves from ten to twenty per 
cent. Chalmers Spence Company, foot East 9th St., New 
York—1202 N. 2d St., St. Louis, Mo. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & Williams, 118 to 120 Plymouth St., Brooklyn, N.Y. 

A Superior Printing Telegraph Instrument 
(the Selden Patent),for private andshortlines awarded 
the First Premium (# Silver Medal) at Cincinnati Expo- 
sition, 1872, for “‘ Best Telegraph Instrnment for private 
use "—{s offered for sale by the Mercht’s M’f’g and Con 
struction Co., 50 Broad St., New York. P.O. Box 6865. 


Iron Roofing. Scott & Co., Cincinnati, Ohio. 
Shafting and Pulleys a Bpecialty. Small or- 
large. 


ders filled on as good terms as D. Frisbie & Co., 
New Haven, Conn. 


Peck’s Patent Drop Press. Milo Peck & Co., 
New Haven, Conn. 

Hydraulic Presses and Jacks, new and sec- 
ond hand. E. Lyon, 470 Grand Street, New York. 

Machinists—Price List of small Tools free ; 
Gear Wheels for Models, Price List free; Chucks and 
Drills, Price List free. Goodnow & Wightman, 23 Corn- 
hill, Boston, Mass. 

Patent Gearing—Great Strength, Durable, 
Noiseless, Cheap. J. Comly, 148 Ten Eyck St., Williame- 
burgh, N. Y. 

All Fruit-can Tools,Ferracute,Bridgeton,N.J. 


English Patent—The Proprietors of the 
“Heald & Cisco Centrifugal Pump” (triumphant at the 
recent Fairs), having their hands fullat home, will sell 
their Patent for Great Britain, just obtained. A great 
chance for businessin England. Address Heald, Sisco & 
Co., Baldwinsville,N. Y. 

Buy Steam Pumps and Packing of Gear, 
Boston, Mass. 

Read the article on “ The Machinists,” now 


being published in the Bostou Journal of Commerce. 
Send for Specimen Copy. 


Dickinson’s Patent Shaped Diamond Carbon 
Points and Adjustable Holder for dressing emery wheels, 
grindstones, etc. See Scientific American, July’ 2 and 
Nov. 20, 1869. 64 Nassau St., New York. 

You can’t afford to go on cutting nuts and 
bolts without a Grant machine. Price Wiley & 
Ruesell, Greenfiold, Maas. 


de- 
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American Boiler Powder, for certainty, safe- 
ty,and cheapness, “ The Standard anti-incrustant.” Am. 


B.P. Co., Box 797, Pittsburgh, Pa. 

Williamson’s Road Steamerand Steam Plow, 
with rubber Tires.Address D. D. Williamson, 82 Broad- 
way, N. Y., or Box 1809. 

For Steam Fire Engines,address R. J. Gould, 
Newark, N. J. 

Tron Ore Crusher Jaws and Plates, Quarts 
Stamps, &c., cast to order by Pittsburgh Steel Casting 
Company. All work warranted. 

Brown’s Coalyard Quarry & Contractors’ Ap- 
paratus for hoisting and conveyingmaterial by iron cable, 
W.D.Andrews & Bro.414 Wuterst.N. Y. 


Always right side np abe Olmsted Oiler, 
niarged andimproved. Sold everywhere. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address Union lion Mills, Pittsburgh,Pa., 
for lithograph, etc. 

The Berryman Heater and Regulator for 
Steam Boilere—No one using Steam Boilers can afford to 
be without them. I. B. Davis & Co. 

Scale in Boilers. I will Remove and prevent 
Scale in any Steam Boller, or make no charge. Send for 
circular. Geo. W. Lord,Philadelphia, Pa. 

ele for Locomotives, Steam, Vacuum, 
Air, and Testing purposes—Time and Automatic Re- 
cording Gauges—Engine Counters, Rate Gauges,and Test 
Pumps. All kinds fine brass work dunc by The Recording 
Steam Gauge Company, 91 Liberty Street, New York, 

Traction Engines and Plows. Address W. 
H. H. Heydrick, Chestnut Hill, Philadelphia. 

Boynton’s Lightning Saws. The genuine 
2500 challenge. Will cut five times as faet asanax. A 
six foot cross cut and buck saw, $6. E. M. Boynton, 80 
Beekman Street, New York, Sole Proprietor. 

Absolutely the best protection 
—Babcock Extinguisher. F. W. Farwell, 
Broadway, New York. 

Steel Castings “To Pattern,” from ten Ibs. 
upward, can be forged and tempered. Address Collins 
& Co., No. 212 Water St., N. Y. 

The Berryman Steam Trap excels all others. 
The best is always the cheapest. Address I. B. Davis & 
Co., Hartford, Coun. 
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boilers,refers to a letter of Professor Henry upon the 
subject. Wealso have been informed that Sir William 
Fairbairn has furnished a letter on the same subject. 
We should like to be able to publish these letters, as the 
opinions of those gentlemen, when correctly presented, 
are entitled to unusual consideration, and the fact of 
the existence of skepticism in relation to the proposi- 
tion of our correspondent, on the part of nearly all well 
known engtueers, will secure for them unusual atten- 
tion. 

2.—S. asks how to get sulphate of nickel 
and how to convert it into a uickel solution ? 

1—H. J. H. asks: How can I give a bril- 
Mant black finish to a quantity of wire goods, such as 
hair pins ? 

3.—F. C. would like to know how to temper 
a steel screw driver, that has been put in the fire by mis- 
take. 

4—A.T. Y. asks: Is there any preparation 
with which I can blow a bubble (similar to a soap bubble) 
strong enough to bear being knocked about the room ? 

5.—D. R. W. says: Can any one tell me of 
& process by which common pitch may be purified for 
optical purposes, such as polishing lenses and specula ? 

6.—W. N. asks for a detailed description of 
the cupola furnace designed by Henry Kriger, of Berlin, 
Germany, mentioned in the SOIENTIFIO AMERIOAN a few 
months ago. 

7.—D. asks: How can I color extract of 
lemona light yellow in manufacturing it? By manufac- 
turing it from of] of lemon and alcohol, and exposing it 
to the light, it will fade nearly to white. 

8.—T. N. says: When a bevel wheel is be- 
ing geared with wooden cogs, what method is adopted, 
when turning off the outer ends, to find when the pitch 
circle is of the proper diameter ? 

9.—S. D. P. Jr., says: How can I make a 
cheap coloring material to apply to paper or board, a 
sort of sizing; also a cheap varnish forthe same? For 
varnish I have used alcohol and shellac, but it {s too 
costly. 2 

10.—H. asks if there is any. way to make a 
fountain something on the principle of Hero’s, as ex- 
plained {n the school books on philogophy. “I wish one 
to set on a table fordecoration,and Hero’s will not throw 
a stream high enough.” 


- 11.—S8. asks: Which is the most probably 
true and best established theory in regard tothe polar 
attraction, its causes,etc.? Is the idea that the atmo- 
sphere, acting as a prism, condenses all the violet light 
of the spectrum at the poles and thereby magnetizes 
them, at all reasonable ? 


12.—C. A. S. says: Given a cylinder of the 
internal capacity of 1,000 cubic feet: if I force ordinary 
flluminating gas into it to a pressure of forty pounds to 
the square inch, how many cubic feet of gas will it con- 
tain? Iu other words, if Ihad taken the gas through an 
ordinary meter, how many feet would the meter have 
registered? Can you givea rule for finding the uumber 
of feet at any pressure ? 


13.—J. E. G. says: In your issue of February 
you answer toG. W. D.’s question “ will a wagon, be a8 
easily drawn by a long as by a short rope” that there is 
nodiflerence. Now suppose 1 receive a dray load of 
each, rope and sugar, which must be drayed up a long 
hill. The drayman loads the sugar on the wagon, then 
attaches the team to one end of the rope and the wagon 
to the other ; cau lie haul my two loads of goods at one 
time? Will I get the rope and sugar hauled for the price 
of hauling the sugar, according to your answer ? 


14.—D. H. 8., Jr., says: Most of the wheat 
produced here {s generally of good quality, but coutains 
considerable smut. In mary cases this infection has 
been avoided by steeping the seed grain for 21 hours in 
a solution of blue vitriol. For eight bushels of seed 
about one pound of the copper salt is uscd with enough 
water tocover the graiu. As a preventive, this seldom 
fails. Can any of Sour readers tell us how to remove 
the smell aud taste of smut, by a method practicable 
with considerable quantities of wheat? We have heard 
that qnicklime is used. Is that the best deodorizer, and 
if so, in what proportions and how ought it to be ap- 
plied? We have machinery which removes all visible 
amnt, 
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H. M. says: In view of the fact that light 
will preserve the origiual color of white paint inside a 
house, while its exclusion will turn it a deep yellow, we 
asks youforasolution. Auswer: The action of light is 
to bleach all colors which are not of fixcdmiuera) origin. 
White lead being already white remains unaffectedin the 
light, but in the dark it gradually absorbs sulphur from 
coal gas or other sources in a room and turns black. 
Ziuc white is not so readily changed in color. 


D. B. asks: Would the sulphuric acid in 
plaster applied in any quantity liberate phosphorus where 
it is combined with fron in the soil? Whereand at what 
price can Fresenius’ “‘ Chemical Analysis” be had? An- 
swer: Sulphuric acid incombination with lime in plaster 
cannot ‘liberate phosphorus. Free sulphuric acid de- 
composes phosphates and is employed for that purpose. 
Wiley and Son, New York, are the publishers of Johnson's 
translation of Fresenius’ “ Chemical Analysis.” 


C.J. K. asks: What chemicals will keep 
water as near as possible tofreezing point without going 
much below it? What work on chemistry would give 
me the most instrnctions on freezingandthawing? An- 
ewer: Ice floating in water is the only “chemical” that 
will keep the water as nearas possible to freezing. When 
that melts, the water will assume the temperature of the 
room in which it is placed. Good books on chemistry 
have been written by Towne, Barker, and Elfot and 
Storer. 


J.W.B.asks: How long will human bones, 
the skull for instance, preservc their form in the open 
air, or buried in moist earth? Answer: The precise 
time cannot be stated. Human skulls have been found 
in caves associated with the bones of extinct animals, in 
such a way as would indicate an antiquity of many 
thousand years. The skulls in the catacombs of Rome 
are known to be very ancient. 


C.T. S. says: I have a fine scale, enclosed 
in a glass case. What shall I place in the case tu absorb 
the moisture, to prevent the steel parts from rusting? 
Can you tell me the cheapest way of making sulphurous 
gas in large quantities, and what would be the best man- 
ner of keepiug it, and how long does it remain in fit con- 
dition to use as pure gas? Would a bladder or india 
Tubber bag answer for a gage, attached to the vessel in 
‘which the gas is stored, to indicate what quautity was 
alwaysonhand? Answer: To prevent chemical balanc- 
es from rustiug, puta lump of quick lime in the box con- 
tafuing the instrument, ina saucer. It will absorb the 
moisture and finally swell up and become air slaked; it 
must then be renewed. We give elsewhere a process for 
the manufacture of sulphu1 ous acid on a large scale. It 
ie difficult to store {¢ in anything but glass vessels. 


P.M. asks: What is the rule for finding 
the sag of a belt, passing over two pulleys, with their 
centers say 100 feet apart? The belt is to stand on the 
take, the center of the upper pulley being 10 feet out of 
plumb with the center of the lowerone. The lowerpulley 
ie 2feet and the upper one, 4 feet diameter. The belt is of 
fourply rubber, and 22inches wideand tightened in work- 
ing order. Insome cases it is important that this should 
be known. The late lamented, long-winded Rankine, 
gives the rule, but the hieroglyphics in which it is given 
areallGreektome. Now I havea pretty fairknowledge 
of theoretical and practical geometry and arithmetic, 
and Irish, English aud French, but I am puzzled with 
nearly everythiug in Rankiue’s works. Answer: The 
rule referred to may be translated thus: Divide the 
square of the distance between centers by cight times 
thet length of belt which would give, by its weight, a 
strain equal to the tension on the belt, and the quotient 
will be the deflection below the straight line joining the 
centers of the two surfaces carrying the belt. If our 
readers desire to accomplish much in mechauics, and to 
avoid the troubles of our correspondent, they will find it 
well worth their while to devote a goodshare of Icisure 
time to mathematics and the principles of natura) phi- 
losophy. They would also be better prepared then to 
appreciate the labors of Professor Rankine, who has 
earned a splendid fame by pursuing just such a course. 


W. H. @. is making a toy engine and boiler 
and says: The size of boiler is 3x5 inches; it is made of 
tin; now would I gaiu anything by fixing 8 or 4 half fuch 
tin tubes or flues in the bottom of boiler four inches 
long, or is acommon flat bottom better? The tubesare to 
be closed at one end. How would air work, pumped into 
a boiler at bottom or top (in steam space) or will it not 
workatall? Howmuch doesairexpand? Answer: The 
proposed tubes will be likely to increase the power of 
the boiler as they increase the heating surface. Tubes 
closed at oue end are sometimes used, aud where the 
fire is not forced, do well. If the fire is forced, they are 
defective in not allowing free circulation of water. In- 
troducing air in so small an apparatus would probably 
not pay for the trouble fuvolved. Look in a recent num- 
ber of the SCIENTIFIC AMERICAN for answer to last ques- 
tion. We hope to be able to help thousands of others 
among our young readers as we have aided W. H. G. 


J. McC. says: How can I measure a coal 
barge according to the government measurement? The 
barge is 124 feet long, 24 feet wide and 5 feet deep. An- 
sewer: The tunnage of a barge is legally measured by 
multiplying the length, breadth and depth together, to 
obtain the cubic feet of contents, and dividing by one 
hundred to obtain the burden in tuns (tunnage law of 
U. 8. 1865; ‘open vessels.) for registry. Thus, a barge 
124 fect long, % fect wide and 5 feet deep would register 
14380 tuns. Such a barge would carry, of “ dead weight,” 
about 400 tons, if loaded down to the water’sedge. It 
wouldhave storage capacity for about 800 tuns of Cannel- 
ton coal, or for, nay, 8,400 bushels. 


A. B.S. says: I wish to use exhaust steam 
for heating or for boiling watcr. Can I immerse the end 
of exhaust pipe in water without any very great detri- 
meut to power of enginc? The length of the exhaust 
pipe is 60 feet. Answer: For each two fcet of depth of 
water, above the opening of the exhaust pipe, the engine 
will be subjected to an increase of one pound hack preg- 
sure. 


A. @. K. says: I have a boiler with 3 inch 
flues, which does not make steam as fast as I would like. 
Do you know of any objection to putting in 15¢ or 2 inch 
flues between those that arein? Answer: The most se- 
rious defect of the tubular boiler, as frequently cen- 
structed, arises from the endeavor of the builder to in- 
crease its power by crowding too many tubes into it,aud 
thus checkiug the circulation of water. It often hap- 
peus that removing tubes is fuund to increase the 
ateaming capacity of abofler. We should doubt ff the 
introduction of additioual 1 inch or 2 inch tubes futo a 
boiler fitted with 8inch tubes would afford advantages 
commensurate with the risk, which it might produce, of 
burningsome of the tubes, even ff it were to slightly 
{necreaae the stcamiog capacity. 
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J. H. P. says: Will you let us knowif there 
is any patent method of turning an engine off from the 
center without the use of a tackle? Please write what 
would be the cost of such a patent. Answer: Many de- 
vices are in use, but we know of no purchagable patent 
which covers one generally adopted. 


’ NOVELTY Guiass CUTTER.—Letters of en- 
quiry for this article come to us from all directions. We 
know nothiug of it, or who sells it. 


E. M. B. says: I want to know thesimplest 
and surest manner of putting up long lines of shaft- 
ing correctly; also, commencing at the engine, how 
tocalculate the speed of pulleys of various sizes. Ma- 
chines come from the maker with a driver pulley of a 
certain size, marked to run so Manyrevolutions permin- 
ute. I want to know how tocalculate the size of pulley 
on main shaft by which the machines shall be run. I 
suppose the speed of mainshaft must be known. How 
can I find out that? Answer: Dub off the under sides of 
the beams to which the hangers are to be attached, or 
pack them up, until a stretched cord, or sighting along 
their line, shows them to be accurately in line. Put up 
the hangers in their places, and again try whether the 
center line of bearings 13 a straight and level line, ad- 
justing any that are found out of place. Finally put up 
the shafting and set up the couplings. The best makers 
use swivel bearings that will adjust themselves to auy 
slight deviation from line, and the couplings are made 
with an eye to the same contingency. The speed of 
shafting iu, to some extent, determined by the character 
of the work driven. For heavy work a speed of 180 rev 
olutions a minute {8 common, ard for lMght work the 
speed rizes often to 300, or even higher. Thetendency is 
continually to higher speeds, in consequence of the fact 
that it allows the use of lighter belts and pulleys. The 
size of driver pulley {s determined by multiplying the 
diametcrof the driven pulley by the fraction obtained by 
dividing the specd of the driving linc of shaftingby that. 
of the driven shaft. 


W.S. B. The use ef the common sewin;: 
machine treadle is not productive of special illness or 
discomfort if intelligently used. But there several forms 
of improved treadles that are claimed to have advanta- 
ges,and they are on sale in your city of Boston. You 
will there aiso find, doubtless, sewingmachines operated 
by springs, without treadle. Iu this city you may pro-- 
cure sewing machines which are operated by electricity. 
If you wish for devices not advertised in our columns, 
you might insert a few lincs under “ Business and Per- 
sonal.” 


J. H. asks how much space there should be 
between pistou and cylinder head of anengine with an 
8inch pistou and 16 inch stroke. Answer: The space 
betweeu piston and cylinder head, when the former fs at 
either end of stroke, should be as little as possible where 
economy is aimed at. Ina direct acting engine of the 
size given, a clearance of one eighth inch at the backend 
and three efghths at the forward head {s afairallowance 
with those whose workmanship {s first class. Ports arc 
made of from one tenth to one twentieth the piston area, 
being given the grester proportional area for high speeds 
of piston. Clearance, including space in steam passages 
of cyliuder has, in rare cases, been reduced to 2 per cent 
of the cylinder capacity. In good engines,5 per cent 
is a usual figure. 


WV. H, M. says: Is there any rule for esti- 
mating the thickness of matcrial required to be used in 
constructing cylinders of certain diameters to withstand 
certain pressures? Of what kind of material and how 
heavyshoulda cyliuder 18inches diameter by $ fect in 
length be to withstand iuternal pressures of 18 and 2! 
pounds per square inch respectively ? Does the length 
effect the strength of the cylinder? How do copper and 
brass compare with iron for this purpose? Would the 
same cylinder withstand the same pressure externally ? 
Answer: Any work on the strength of materials will 
give the desired information. We gave a list of such 
works at page 106 of our current volume. A cylinder of 
sheet fron, with singleriveted joints, 18 inches in diam- 
eter and 8 feet long, would be made of about No. 22 or 24 
fron, measured by wire gage, if intended to bear safely a 
pressure of 16 pounds, and of No. 20 or 21 for a pressure 
of 2% pounds. The length does not affect the power of 
resisting internal pressure, but it does influence greatly 
the power of resisting collapse. Copper and bruss cyl- 
inders, with joints perfectly made with hardsolder, have 
a strength about equal to single riveted fron cylinders, 
but the joints are rather more inelastic. Copper and 
brass are weaker than good iron. Expending a small 
amount of money in standard books will often save,in 
cases like this, considerable outlay in experimeuts which 
may have been already made with far greater accuracy 
and completeness by others. The first step to be taken, 
before commencing experimental research, is always to 
ascertain what has already been done by others. 


B. says: A friend thinks the small steamers 
plying on the Thames (England) submit to the useless 
cost andcomplexity of having the wheels constructed 
for vertical positiou of the paddles. Answer: Some, 
not all, of the steamers alluded to have feathering pad- 
dles, and gain in speed by the adoption of that system. 


T. N. arks: Will the reports of the Patent 
Office, which are to be printed every month, be for sale 
in the book stores? If not, where can they be got, and 
whatitsthe price? Answer: The publication referred to 
by our correspondent {s the Official Gazette of the Patent 
Office, issued weekly. It can only be obtained at tine 
Patent Office, Washington, D. C. Subscription, #6 per 
annum. 


F. A. 8. asks: Will you tell me how to 
make “Coumarin”? It is prepared from “sweet vernal” 
grass (anthoxanthum odoratum) and is used for giving 
strongeraroma to other flower essences. Answer: Cut 
up the herb, and macerate inhot alcoho); strain throngh 
cloth, and distil off the grcaterpart of the spirit. The 
sirupy residue deposits, on standing, crystals of couma- 
rin, which must be puritied from fat ofl by pressure, and 
then crystallized from hot water. 


A. C. says: Enclosed please find specimen 
of ore, of which I would like to have the name and value. 
Answer: It {8 not an ore, but a variety of hornblende. 


G.S. Y. sends a mineral specimen and ask« 
our opiniou of its quality. Answer: Ifthcarticle is as 
homogeneous as the fragment sent, it will undoubtedly 
Prove an excellent fire-clay. But ‘‘trying,” on a large 
ecale, “is the naked truth.” 


L. C. M. has read our articleon pickles, pub- 
lished on page 145 of Volume XXVII., and would like to 
knowhow to make bright green pickles, frec from sus- 
picion of copper and sulphuric acid. He asks fora dee- 
cr{ption of the method produced in mannfactories. 
Auswer: Ina pickling establishment of wide renown 
the boiling is done in copper vessels, thickly coated in- 
ternally with silver,anda very strong mal vinegar, pre- 
pared for the purpose, {s used. The pickles are perfect- 
ly wholesome and pure, but they have not the bright 
green color, for which many foolish people sacrifice the 
quality and genuineness of what they eat. 
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J. G.B. says: On January 2, I sent you eight 
small rough stones, requesting you to inform me what 
they are, and their value. If you have receivedthem, 
and No.6 or No. 8isadiamond, I would like tosellthem, 
if you would be so kind as to send them to a diamond 
dealer in New York and take out $200 for your trouble, 
sending me therest byexpress. Answer: J.G. B.’a quartz- 
diamonds are at his own disposal. 


J.S.and D. P. N. say: A., B., and C. wish 
to carry a stick of timber, 12 feet long and12inches square. 
A.and B. are in front with a hand spike, andC. brings up 
the rearend alone. Where should A. and B.beunderthe 
log, 80 that each man will have an equal share of the 
weight? Answer: $fect from the end of the bar op- 
pesite to C. 


S. R. K. says: I have asmall lead pive lead- 
ng down from a tank in the second story of my house 
nto the cellar, to feed the water pan of my furnace. The 

lower end of the pipe is 80 much in contact with the fur- 

nace that the water there is a good deal heated. Will 
this heated water rise, and cold water from the tank pass 
down, in the same pipe? If this pipe does not pass down 
from the tank to the furnace by’ a regular descent, but 
runs for some distance horizontally, with several small 
riscs and falls in the horizontal part, will that prevent 
the circulation of hot water up and cold water down, in 
the same pipe? Answer: The circulation of water in 
the manner described cannot occur where the pipe un- 

dulates as supposed, and in a straight pipe of a small di- 

ameter, as we presume this to be,such circulation could 

only take place very slowly indeed. A very moderate 


downward current would, we suspect, effectually prevent . 


the ascent of thc warm water. In a large pipe leading 


directly from top to bottom,a circulation would undoubt- . 


edly be Ikely tu take place, the warm water being 
ilisplaced by the heavier cold water, the latter settling 
ut the bottom, the former rising to the top. 

C. W. K. says: Imagine a body moving in 
one direction, then its course tu be suddenly changed 
180°, returning, in the same line it proceeded in, from the 


point of reversion. What I wiah to know is whether a: 


reciprocating body must necessarily stop when it changes 
ils direction; for lustance, a piston head in an cngine? 


Is it a self evident fact that it must stop before return- ; 


ing, or is the following reasoning cogent, and a proof to 
the contrary? From A to B,two points of conceivable 
distance apart, are projected two bodies, C and D (one 
body from each point, towards the other) with sufficient 
force tocarry them through the intervening space be- 
tween Aand B. C weighs ten times as much as D. They 
meet between the points, both running.in the same line. 
As a natural consequence both bodies are found ncar B 
as C, having the prepondcrance, would convey D back- 
ward. Now according to the law of the inertia of mat- 
ter,C could not have stopped intennediately, if found 
at B. Then did D stop when it changed its direction 
when met by C? Answer: It matters little practically 


whether it ig considered that a body, whose direction i. ; 


reversed, stops during an infinitesimal space of time, or 
does not stop ut all. The question is too nearly a meta- 
physical one. In the case given, an indentation would 
be produced in the one or the other, or both bodies, C 
and D,and, so faras the argument is based upon natural 
facts, it is not conclusive. D might be brought to a stop 
while indenting C and then take up its reversed move- 
ment, finally moving backward with C. This is one of 
many examples, frequently prescuted, fu which an argu- 
ment is based on false premises. 


A. L, asks: Willan ordinary local telegraph 
buttery make platinum wire red hot; and ff #0, how can 
Tattach it? How can I make a galvanic battery out ot 
the same? Thetelegraph battery is composed of two 
slags jars, copper, zinc, and blue vitriol. Answer: Why 
not disconnect the local battery and try the experiment ? 
If you find that two cups won’t answer, try more until 
you accomplish the result. 


J.C. C. sendsa specimen of boiler scale and 
aske why it iygo hard. ‘I had it in a bottle of ofl of vit- 
riol for five hours, but it would not dissolve. We use 
about two hundred barrels of water per twelve hours, 
half of which is sulphur spring and the rest surfacc 
water, the largest portion of which runs through sewers 
accumulating all kinds of filth (human deposits) which 
makes the water in boilers foam very badly, 80 much so 
that the engines suck it up five feet and into the cylin- 
ders ; but it does not make the pistons pound like some 
water does. I have put,in surface cocks to draw the 
foam eff, but they clog up with mud in two or three days. 
This scale formed on the boilers before I took cliarge of 
them, two years ago, and I have tried nearly everything 
that will loosen scale, with no effect. About nine 
months ago, the finn put in a heater and filter, by 
which [ can get the water so hot as to require a small 
stream of cold water to condens: the steam tu the feed 
water, 60 that a No.3 Cameron pump will force it into 
the boilers. There is not much new scal- forming, but 
the old scale remains as fast to the fluersever. We have 
hammered a3 much off as we could, but the bollors are 80 
oullt that it ia hard to ue a hammer. They ure four feet 
{u diameter, twenty-eight feet long, with 2twelve and 2 
thirteen inch fines in each.. We blow out every two 
weeks, and find the mud drum full of mud, very black 
andthin. We filter through hay packed tight. I have 
tried everything except taking the flues out of the boil- 
ers, anda steel square linked chain to take scale off. 
Answer: The boiler incrustation {s sulphate of lime or 
Gypsum, discolored with some organic matter. Oxalate 
of baryta is sometimes sold to purify water, but is too 
=xpensive for use on a large scale. If the water could be 
filtered through alternate layers of gravel and charcoal, 
it would help. When you are obliged to use such dirty 
water, the best way isto blow offmore frequently, other- 
wise the deposit of gypsum fn the flues will become un- 
aanageable. 


F. I. says: 1 have been reading the lectures 
of Professor Tyndall in your valuable paper, and am very 
much puzzled regarding his explanation of the comple. 
mentary colors. I heretofore understood that the mix- 
ture of two primarycolors was the complementary of the 
third. The Professor says that the mixture of the yellow 
and blue ray produces white light ; if 80, I would be very 
giadtoknow what is the use of the red rayas a compo- 
nent part of the flluminating power of the sun or any 
other white light. Answer: Professor Tyndall showed 
by experiment that the yellow and blue rays of the sun 
when combined produced white light, but he expressly 
stated that the same result did not follow when yellow 


and blue pigments are mixed. It was to illustrate this’ 


difference that he introduced the experiment. 


O. A. B. says: In your article on balancing 
machinery, on page 38 of the current volume, you give a 
formula, and proceed to compute the centrifugal force 
of a crank, weight 500 pounds, with its center of gravity 
revolving in a circle of four feet in diameter, at the rate 
of fifty revolutions per minute. Correcting a clerical 
error, you wouldhave: centrifugal force= 500(48°1416x§)? 
+(16,4)=852 pounds. A few lines belowyou say: “Wére 
it attempted to effect a balance by a piece placed opposite, 
at a double distance, but of half the weight, the counter- 
balance would baye a double centrifugal force, and 


hence, although a standing balance would be obtained, 
it would not give a running balance.” Let us try it: 
F=260x(8X81416x#)?+-16,, x6=852 pounds. Just the 
same, instead of double, and because it is just the same, 
it will of course give a perfect running balance, as well 
asa standing balance. It is thus shown that, inthis in- 
stance, a standing balance and a running balance are 
secured by tne same conditions, without regard to the 
vis viva. And this {s equally true in all cases, as may be 
shown in any case by applying the formula as above, or 
it may be proved algebraically in general. This conclu- 
sion-is of course based upon the supposition that no 
*couple’’ is produced by what I may call a diagonal bal- 
ance. Answer: The erroneous calculation here correct- 
cd and the deductions therefrom have been pointed out 
and the proper statement of the lawa ofcentrifugalforce 
has already been given at page 81 and in an earlier issue 
of the SCIENTIFIC AMERIOAN. No better proof that our 
paper has acirculation among the most intelligent of 
readersthan the fact that this problem has attracted 
such prompt attention, and has elicited 80 many accu- 
rate statements of the principles involved, could possi- 
bly be offered. 


J. O. says: Seeing, in your paper for Janu- 
ary 8,a drawing of a “perpetual motion,” I will state 
that Imade one, onthe same principle but different in 
construction, several years since. I do not believe in 
perpetual motion, but I thought I could gain more 


esse 


| puwer than [ should use. I found that the power gained 
; in golug down one side was used in going up the other 
side. 

J.R. E. says: Here are two of vour subscri- 
bers and three or four others in trouble about the veloe- 
ity of falling bodies. Some would have it that large and 
small will fall through the same space in the same time, 
without regard to the resistance of the clement they 
pass through, air or water, and they take Parkerfor their 
! authority. The others admit this all. theoretieally, in 
vacnum. But they say that there {fs ditfercnce in passing 
} through the atmosphere, and more through water, {in 
| fuvor of the large bodies, owing tu the resistance. These 
| last take Comstock for their authority. We would like 
tohave you settle the question. Answer: The abstract 
laws of falling bodies lave been deternined with perfect 
accuracy, both by experiment and by logical deduction 
from known conditions. When the falling body is unin- 
fluenced by forces other than that of gravitation, when 
falling freely as if in a perfect vacuum, the velocity.esn 
be predicted with perfect certainty and precision. Brom 
this fact, it results that astronomy, {ts calculation Gelng 
based upon these well established principles, is an asart 
ecience,and that astronomers determine the mogi@p of 
the heavenly bodies, calculate the pertuahationguiey. 
duced by thely mutéi! attraetions, and ever discvveEpes 
did Leverrier and Adams,a new member of the solar 
system whose «Hstance {s so great az, despite its tremen- 
dous ‘magnitude, to have been preyjously undetected 
by the telescope. In all familiar examples of the effect 
| of the force of gravitation, however, we find the motion 
i of bodies, moving under its infiluenve, to be affected hy 
the action of other and retarding forces, as the resistances 
of the air and of friction. In any given case, when these 
resisting forces can be exactly determined, in magnitude 
and direction, the motion of the bodies can still be de- 
termined precisely. In some cases, as that in which the 
alr resigts the motion of a body moving with very great 
velocity, it {a difficult, or even impossible, to calculate 
the resultant,motion with exactness, in the present state 
of our Mathematical knowledge. Where no resisting 
forces occur, the velocity of any falling body can be deter- 
mined by the following rule: Multiply the hight, in feet, 
from which the body has fallen by 64% and extract the 
square root of the product. The result is the velocity 
acquired, measured in feet per second. Or, multiply the 
time, in seconds, that the body occupies in falling by 32}. 
and the product.gives the velocity acquired. For all 
cases other than that just supposed, the velocity will be 
modified to an extent which will vary with each fn- 
dividual case. Generally, it may be stated that falling 
bodies of equal size but differing densities will fall 
through any resisting medium with differing velocities, 
in consequence of the fact that the lighter materials 
offer greater extent of surface to the resistance of the 
air or other opposing fluid, and, therefore, were retar@ 
ed toa greater extent than are the denser substances. 
Where bodies of similar material, but of different sizes, 
are allowed, to, fall through a resisting medium, the 
larger will fall most rapidly for a somewhat similar rea- 
s2n. Asan illustration, a sphere of two inches diameter 
contains eight times as much matter as does a sphere of 
the same material an inch in diameter, but it only has 
four times as much surface, and four times the cross 
section of the smaller ball. Ic therefore is less retarded 
and will be found to reach the limit of ite fall first. In 
the air this difference is seldom noticeable; in the water 
it {a more frequently observed, and it is for a similar 
regeon that a large vessel requires less proportional steam 
power than does a snlall One driven at the same apeed. 


C. H. D. says, in answer to T. who asked 
how to construct a flaring vessel, such as a hopper: Fig. 
1. Draw a square abcd, the size of hopperat the top 
minus the desired size of hole to be left at the bottom, 
then draw the diagonal lines c bed; then measure fra 
e the depth of hopper; from thence draw the lise f 4, 


which will give the length of corner post. fo form the 
equare, Fig. 2, take the lines e f and f d (Fig. 1); draw the 
diagonal lines a b, which will give the correct bevel for 
corner post linea. Fig.3 is the full aize of hopper at 
thetop. Take the length of line f d (Fig. 1), for the 
lines b b, which gives the angle on which to cut the 
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boards, and dotted line cis the required width. If itis not 
desirable to use corner posts, cut the ends of the boards 
to the bevelab (Fig. 2), and set out the clovctall square 
from the end. 


T.M. says to A.H.8S., who asked for di- 
rections for building a warm and rat proof house: If you 
use sand to fill the space between the weatherboarding 
and plastering of your house, the pressure upon both 
plastering and weatherbuarding can be lessened by: in- 
serting pieces of inch board between the studs, like 
shelves, a foot ortwo above each other, fastened with 
nails “toed in” at each end. They should extend to 
within one inch of the weatherboarding so as to allow 
space for the sand to run down and fill up. The lability 
of the sand to run out through cracks or warps in the 
weatherboarding may be obviated by tacking on to the 
studding, before the boards are put on, coarse wrapping 
paper, which can be had in rolls of great length and 
width at a cheap cost. Nail pieces of board vertically 
between the ends of the joists to keep the sand from 
running between the floor and cefling. 


T.M. replice to D. M.’s question about a 
leaky roof: Your tin roof leaks, probably, because it is 
so steep that the solder runs down from, instead of up 
under, the lap; in that case the bond is but slight, and 
the remedy is a plentiful use of solder. Cover your par- 
apet walls with a tin trough, iuverted, (of convenient 
length), the inner side or flange being deep enough to 
extend over the roof tin where it reaches up the side of 
the parapet, and nail it to the joints between the bricks. 


H.M. W. says: J. asks for asimple method 
of detecting explosive oils. The following is about the 
simplest method extant, and is tufticiently accurate: 
Pour into a cup about 2{inches of the coal of] to be test- 
ed; light a match and, when fairly iu a blaze, throw it 
int6 the ofl. Standard oil (say of 130 degrees) ought to 
extinguish the burning match, as would water or any 
fixed ofl. 


J. E. G. says: The best mode of analyzin 
such questions an the balance whéel controversy {is to 
take the two extremes into consideratiou. One would 
be a perfect and true wheel and the other would be a 
wheel with the rim lying on the shaft at opposite puints 
of the circumference, which would be no balance wheel 
atall,and could not be kept in ita bearings because of 
its unequal distribution of weight from the center. 


G. B. D. says, in answer to H. & B. who 
asked how to draw: water 400 feet horizontally and W feet 
vertically without a pump; If a pipe or any suitable con- 
ductor be placed horizontally with its thickness below 
the surface of the water, {t will naturally fillto the dis- 
tance of 400 feet as required ; at this point a reservoir 
should be sunk entirely below the pipe; then at the high- 
eat point (60 feet) put in an old fashioned wooden pump 
running its pipe down into the reservoir. The plunger 
of this pump should work at a point not to exceed 20 
feet above the reservoir, and the valve should be near 
the bottom, so as to bealways below the water in the 
reservoir. 


A. B. says, in reply to H.C. K., who asked 
fora rule for laying off wagun axles, that the length of 
the spindle should be 8% times the diameter of the butt. 
The length of the hub should be nearly one and a half 
times its diameter. The spindle should taper just so 
that the bottom aide of axle may be straight throughout 
its whole length, when the wheel stands on a plumb 
spoke ; and every wheel should stand on a plumb spoke 
waotherthe bottom side of apindle is level or not. The 
prodnet ertaing from mauitiplying one fifty-aixth by the di- 
ameter of the wheel will give you the proper amount of 
dish for your wheel; then the spindle should taper one 
inch {ntwelve. Tq lay off wooden axles, first obtain the 
dish of wheel by laying straight cdze, C D, azainst face of 


felloes; then, at the hub, measure back to the center of 
spokes, or to center line of spokes, if they are placed 
“ dodging” as at A B, it being, for example, 13¢ inches; 
then subtract one half the thickness of the felloe, % of 
an inch, leaving X of an inch as the dish of the wheel. 
Then measure the diameter of wheel, it beingsay 42 inch- 
es; then the length of hub, say 12 inches; then the dis- 
tancefrom center of spoke or line of spokes to back end 
of hnb, 6 inches, the diameter of large end of back box 
being 8X inches; then the small end of front box, which, 
in thf case, should be 2X inches. Then on axle stick A, 
makc a line, E, the whule length of stick; then measure 

m end of stick the distance from center of spokes to 
front end of hub, in this case being six inches, and make 
pint x, then from x measure half the diameter of wheel, 
or 21 inches, to ion line E. Then measure up the dish of 
wheel or X ofaninch; then draw line F from point last 
obtained through x; eaid line will be perpendicular to 
the face of the wheel, thus bringing the spoke ona plumb 
line. Now on line F measure each way from x,s8ix inches 
to pointanandm. Then with compasses set at 1% inch- 
es lay offfrom n, the butt of spindle, and 1% inches from 
m, lay off tip of spindle; then draw lines Oand P, which 
will be the top and bottom of spindle. Then on line E 
trom xX, measure the track you wish, and then lay off 
other end of axJe in same manner as described above. 
Ifa Unch pin is ueed, allowance must be made for it on 
end ofspindle. Give as little gather as posaible, only be 
sure and give a little. After the wheels are on the axle, 
they oughtto messure not more than halfan inch farther 
apart on back side than on front, messared at the rim on 
a level line with centerof axle. Byfollowing these rules 
you can make wheels track every time and be sure of an 
easy running wagon. Iron axles may be set by the above 
rule by using a straight edge with some screwe in the 
ends, one set for either end of spindle. 
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: T. H.C. says that if P. S. will wesh his 
ether, that is, put in a bottle with water andshake it up; 
then pour off the ether after settling, he will find it will 
dissolve pure rubber. Perhaps he may be trying to dis- 
solve the vulcanized rubber; if so, he might as well 
giveitup. Washed sulphuric ether will dissolve pure 
rubber, unwashed wi)! not. 


J. E. 8. Bays, in reply to J. W.’s answer on 
transmission of motion: I saw the thing tested in the 
summer of 1854, with the result stated in the communi- 
cation to which J. W. takes exception, however new it 
may be to him. 


A. O. says in answer to L. H. W.,, who asked 
how to temper small steel wire, one sixteenthof an inch 
in diameter and less, and one inch long: Youmay follow 
the method in vogue for small screws, pins and needles. 
Put them upon an fron plate which can be heated from 
below, or place them in a sheet fron drum, to be turned 
on a fire like a coffee roaster. With regard to the heat 
required, it necessarily differs according tothe degree of 
tempering you want to impart to the steel. A yellow 
tempering color, in its various tints, is imparted to in- 
8truments that are toremain hard, such as razors, sur- 
gical instruments, lancets, pen knives, etc. Articles 
that are to possess elasticity and the hardness of a 
spring, need a violet or dark blue color, and in some 
cases, especially when a particular hardness is required, 
as is desirable for the edges of astronomical and physical 
instruments, it may be proper to conduct the tempering 
at such a low temperature that no color appears at all. 


J. F. says, in reply to M. D. K., who asked 
for statistics of presses forprintingcards, circulars, etc., 
that ho uses a card printing machine that will print at 
the rate of 6,000 per hour. This is possibly true; but our 
anewer referred to a press for all kinds of work,even 
printing on the thinnest tissue p-pcr. 


COMMUNICATIONS RECEIVED. 
The Editor of the ScIENTIFIC AMERICAN 


acknowledges, with much pleasure, the re- 
ceipt of original papers and contribution 
upon the following subjects: 

On the Correlation of Forces. By W. RB. 8. 

On Certain Instances of Combustion occa- 
sioned by Superheated Steam. By E. R. D. 

On the Secrets of a Kernel. By F. R. R. 

On the Creeping Railway Problem. By 
c.T. 

On Fast Printing Presses, and on an Im- 
proved Galvanic Battery. By J..F. 

On the Recent Boiler Explosions By T.L. L. 

On the Rupture of Cylindrical Steam Bojjl- 
ers. By B. W. 
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Index of Inventions 


FOR WHICH 


Letters Patent of the United States 
WERE GRANTED FOR THE WEEK ENDING 


January 28, 1878, 


AND EACH BEARING THAT DATE. 
(Those marked (r) are reissued patents.) 


Animal, food cutting, R. Fanslau.... 
Artist’s scraper, H.J. Haight 
Bedstead fastening, J. F. Mancha 
Bench, carpenter, J. Jones 
Boller, wash, R. Lawyer.... 
Boller, wash, A. Sluthour..............ccce0e 
Boiler, wash, Jeffers and Bockoven......... 
Boot heels, burnishing, J. Beasley.... 
Boot sole burnishing, J. W. Maloy. 
Bottle stopper, D. M. Cumings... 
Brewing beer and ale, L. Pasteur. 


Brick machine, J. W. Metz.............. 
Backle, breeching loop, J. H. McGarrah.. «ee 185,238 
Bullet mold, revolving, J. Bradford........ «ee 185,197 


Bungs, machine for making, R. Boeklen. 
Bustle, T.8. Sperry..........ccccecceceee 
Butter printing machine, D. E. Dutrow 
Button, glass, A, M. Smith.............. 
Car coupling, D. Bradford.. 
Car coupling, W. Todd..... 
Car coupling, 8. H. Zink........ 

Car coupling, Brown and Jedkins.. 
Car starter, P. Bates, Jr. A 
Car, street, W.T.Jenks....... 
Car brake, railway, J. F. Elder. 
Car axle box, J. Kinzer 


eee 185,277 
++ 186,212 


Car axle box, O. Evans....... 195,218 
Caraxle lubricator, T. R. Timby...... 185,366 
Car windows, dust gear for, O. C. Rife. - 195,365 
Cars, plow for unloading, J. McMullin. « 185,351 
Car buffer spring, C. W. Saladee.. - 185,369 
Card rack, J.J. Gray... as wee 185,272 
Carriage, T.B.Patten.......... sees oe 185,287 
Carriage wheel, etc., Fischer and Bruhn. - 185,827 
Carriage, seat for, 8. W. Beach (r)...... . 5,262 
Cart saddles, chain for, W. B. McClure. - 185,235 
Caster,furniture, J. Parry.............- «0185,286 
Chairtun, rocking, Niesle and Schdber!. « 185,282 
Churn, rotary, W. McClure..... ~ 185,281 
Cigar fillers, shaping, U. H. Palmer.. « 185,253 
Clothes wringer, A. Albrecht (r)... - 6231 
Ciothes wringer, T. E. McDonald... + 15,237 
Collar, etc., W. E. Lockwood (r)... - 5,290 
Corn coverer, J. Tweedy........ « 185,801 
Corn sheller, A. Adams... 185,506 
Corn sheller, J. Rankin... 185,362 
Cooler, milk, F. S. Oakes... 185,284 
Corpse cooler, E. 8. Earley... « 185,210 
Cultivator, Colver and Priest 185,264 
Die plate, F.D. Blisa.......... « 195,814 
Digger, potato, H. G. Barrows. 195,307 
Door button, O. F. Fogelstrand 196,215 
Door check, J. and A. Kolb..... 138,346 
Drilling machine, P. Biaisclell.. . 186,818 
Duster, G.M. Smith...... 185,576 
Engine, rotary, J.C. Culver......... 185,207 
Engine, rotary steam, J. B. Bennett.. 185,811 
Engine, compound steam, L. Huntoon.. 185,228 
Engine governor, G. W. Clark (r).. 5,258 
Exercising machine, C. Kolle... 195,847 
Filter, P. Huerne.............. 185,222 
Fire escape, E. R. Morrison 185,551 
Fire kindler, J. Y.M@rks.........cccsccscaccecceeees 185,280 
Fire arm, revolving. O. A. Smith.. 185,877, 185,378 
Flower pot, M.B. Gould.......... ey » 185,271 
Food, article of, G. G. Campbell.. « 185,205 
Funnel, C. @. Way........... Siuueamaee sreeeeeeeees 185,919 
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Furnace grate, T. Von Bolzano... 
Furnace, hot air, H. N. Longfellow. 
Farnace, J. Tissot................06 

Gage, diamond, W. Shumard............. 
Gear cutting machine, J. J. Greenough. 
Generator, T. Harang.................0+ 
Generator, steam, A. R. McDonald... 
Gun lock, safety, D. H. Mapother 
Harvester, C.M. Young............... 
Heater car, Michaels and Broadwell.. 
Heater, fire place, W. Magill 
Hook, security, J. K. Macdonald. 


Watch springs, attaching, J. Shaw. 
Water wheel, turbine, Risdon and Tyler 


APPLICATIONS FOR EXTENSIONS. 


Applications have beenduly filed, and are now pending 


ings upon the respective applications are appointed for 
the days hereinafter mentioned: 

23,820.—WatcH CasE.—J. Boss. April 16, 1873. 
23,882.—CoTTON PREss.—H. W. Randle. April 16, 1878. 
24,022.—SEWING MACHINE.—J. Gray. April 30, 1873. 


Hook, snap, W. W. Kitch.......... .» 185,844 — 

Horse power, A. G. Hagerstrom.. .. 185,831 EXTENSIONS GRANTED. 
Horses, check for, J. W. Domett. -- 185,208 22,809. -BAKER’s OVEN.—G. C. Jennison. 
Hose bridge, Orr and Gildersleeve.. ++ 135,285 22,985.—H ARVESTER.—W. K. Miller. (r) 2,266. 
Inbaler, etc., E. Schofleld......... .. 185,872 22,685.—H ARVESTER.—W. K. Miller. (r) 2,267. 
Inkstand, Thurston and West... «= 135,296 22,885,—Harvester.—W. K. Miller. (r) 2,268. 
Minions BO Oe * 185 ohy | 22885. HanvasteR.—W. K. Miller. (r) 2,269. 
Tiaior pltenes, tamesear hl J Barsett: 0c men | See neem lll ho 
Lamp wicks, treating, St. C. F. Sutherland.. . 185,252 $0) = CARVER BWERESR: >. BIETAtt: 


Lantern, ship’s, H. Saunders....................00005 185,871 

Leathercutting machine, R. Crocker.............. 185,266 DESIGNS PATENTED. 

Leather dressing compound, I’. G. Bell. .. 135,810 | 6,868.—MoNUMENT.—W. T. Cross, Kewanee, [tl. 

Lock nut, W. H. Nichols.............. . 135,212 | 6,269 to 6,872.—Stoves.—C. Harris etal., Cincinnati, 0. _ 


6,378.—Ikon FENCE.—M. Krumm, Columbus, Ohio. 
6,874.—GOVERNOR BasE.—W.B. Le Van,Philadelphia,Pa. 
6,815.—SEWING MACHINE.—G. Rehfuss, Philadelphia,Pa. 
6,876.—COVER HANDLE.—R. B. Wardin, Philadelphia, Pa. 
6,877.—CooKING STOVE.—H. A. Wood, Bangor, Me. 


ws 135,217 
.« 185,240 
.. 195,953 
. 185,302 
.. 185,258 
.. 185,864 
.. 185,870 
.. 185,898 
.. 135,837 
.. 185,268 
.. 135,288 
. 135,822 


T.ock, sash, C. T. Gibson................5. 
Locomotive, traction, T.S. Minniss..... 

Loom picker, W. Taylor...............00005 
Lumber chute, Van Name and Wakefield. 
Meat chopper, .J. Battey.................005 
Metal bars, breaking, W. Richter... 
Mill, cider, J. E. Saugé................ 
Mill stones, adjusting, A. W. Winall 
Mortising machine, L. Houston... 

Movement, mechanical, C. W. Carr. 
Movement, mechan. 1,J. Peabody. 
Music leaf turner, G. i! miny.............. 
Nail separating machine, “. Bevelander.. 
Nails, etc., selecting, A. Knewlton...... 

O.kum, twisting, L. and C. Howard. 
Off.l, treating, A. Edwards... 
Offal, treating, J. J. Storer........ 
Ore w. sher, J. M. Allenwood (r). 
Ozone apparatus, C. H. Johnson 
Paper bag machine, T. Hotchkiss 
Pillow spreads, frame for, P. W. Van Est 
Pitmen, adjusting, N. C. Stiles 
Planefor scraping, J. Joncs.. 
Plane edge, F. F. Baumann.... 
Planer, feed roll for, 8. Inman.. 
Planter, cotton, W. E. Rhodes............. 
Planter, hand, S. S. Stults 
Plow, J. W. Reed 
Plow, E. Reese............ 
Plow coupling, J. K. Pitts 
Plow gang, S. E. Parr.............. 
Power, transmitting, R. T. Smith . 
Press, cheese, Broomer, Morse & Boschert (r).... 
Press, glass, A. M. Smith ae 
Press, hay and cotton, P. A. Shearer........ «. 185,291 
Printer’s lead casting machine, J. 8S. Sturgis...... 185,884 
Propeller for vessels, vibrating, D. Bainbridge... 135,257 


TRADE MARKS REGISTERED. 


1,107. —WRITING PaPER.—A. Beach, Iowa City, Iowa. 
1,1¢8.—PRUNING SHEARS.—Christy & Hughes,Clyde,Ohio. 
1,100.—Ciaaks.—F. De Bary & Co., New York city. 
1,110.—Spoons, ETC.—Hall, Elton & Co., Wallingford,Ct. 
1,111.—C1eaRs.—S. Jacoby & Co., New York city. 
1,112.—BiTreRs.—W. H. Knoepfel, New York city. 
1,114.—CorsETs—Thomas,Langdon & Co.,New York city. 


On issuingeach original Patent...........cessecseesees 
On appeal to Examiners-in-Chief....... 
On appeal to Commissioner of Patents. 
On application for Reissue..............66 
On application for Extension of Patent.. 
On granting the Extension 
On filing a Disclaimer.............00+6+ 
On an application for Design (3 years). 
Onan application for Design (7 years).. oe 
Onanapplication for Design (14 years)..........0.6+ 


VALUE OF PATENTS 


And How to Obtain Them. 


pokstocat'y ee... amte{ Practical Hints to Inventors 


Pump, steam vacuum, W. Burdon... 
Pump, steam vacuum, W. Burdon.. 
Pump, steam vacuum, W. Burdon.. 
Pump, steam vacuum, W. Burdon... 


++ 185,200 
185,201 
185,202 
185,203 


ROBABLY oo investment of a smal] sam 
” of money briugs a greater return than the 


Raflroad chair, E. D. Mann... «++ 185,230 expense incurred in obtaining a patent even 
Railroad track, D. 8. Tuthill. «2. 185,300 when the :nvention is butasmallone. Large 
Raxe, horse hay, C. N. Goss.... we. 185,830 inventions are found to pay correspondingly 
Rake and tedder, horse, G. L. Ives.. .. 185,276 well. The names of Blanchard, Morse, Bige- 
Range, H. L. Palmer............ ... 185,356 low, Colt, Ericsson, Howe, McCormick, Hoe 
Reel, angling, C. L. Noc...... «2. 185,288 and others, who have amassed immense for- 
Register, cdunting, R. P. Hinds. . 185,336 tunes from their inventions, are well known. 


And there.are thousands of others who have 
realized large sums from their patents. 

More than Firty THOUSAND inventors have availed 
themselves of the services of Munn & Co. during the 
TWENTY-SIX years they have acted as solicitors and 
Publishers of the SCIENTIFIO AMERIOAN. They stand at 
the head in this class of business ; and their large corps 
of assistants, mostly selected from the ranks of the 
Patent Office: men capable of rendering the best service 
to the inventor, from the experience practicallyobtained 
while examiners in the Patent Office: enables Munn & 
Co. to do everything appertaining to patents BETTEB 
and CHEAPER than any other reliable agency. 


Refrigerator, E. 8. Earley .. 
Refrigerator, A. B. Spencer.. 
Rudder for vessels, O. P. Tharp.. 
Sad fron, W. A. Freeman, Jr... 
Sash balance, B. F. Hartman. 
Sash holder, C. Partello........ ++ 185,358 
Sash rope fastening, L. Russell ... 185,868 
Satchel, school, H. Wallis.....................seeee 
Saw swaging machine, G. A. Prescott 
Saw sharpener, gin, J. M. Bailey........ oe 
Sawing machine, wood, S. Funck od 
Sawing and splitting wood, A. G. Hagerstrom.... 
Screw driver, F. B. Hunt...............ceeeeescceeees 


185,209 
. 185,251 
+++ 185,885 
«+. 185,828 
eee 185,221 


Screws, cast iron, T. M. Tucker.. 4 This is the 
Sewing machine, A. Bingham.... HO W TO ——- closing in- 
Sewing machine, G. Rehfuss (r).............eeseeee quiry in 


Sewing machine binder, M. J. Stoll................ 
Sewing machine lock, E. L. Gaylord... 
Sewing machine 1uffier, T. G. Perkins. ae 
Sewing machine table top, W. Wilson.............. 
Sewing machine clutch, J. Tisdale................. 
Sheet metal warc, forming, M. Bray (r) 
Shutter fastencr, N. H. Byerley.......... 
Shutter, metallic, W. H. Rodden 
Sieve, revolving, A. E. Neat..... 
Skins, ctc., machine for graining 
Slate frame, W. F. Boucher............... 
Spindics, bearings for, Taylor and Prest. 
Spittoon, E. Mather.... 
Stove, cooking, M. G. Fagan.. 
Stove, cooking, W. A. Greene....... 

Stoves, device for feeding, B. Connelly.. 
Table, extension, M. Hofman.. 


OBTAIN nearly eve- 


ty letter, describing some invention which comes to this 
offiee. A positive answer can only be had by presenting 
& complete application for a patent to the Commissioner 
of Patents. An application consists of a Model, Draw- 
ings, Petition, Oath, ard full Specifieation. Various 
official rules and formalities must aleo be observed. The 
efforts of the inventor to do all this business himeelf are 
generally without success. After great perplexity and 
delay, he is usually. glad to seek the ald of pereons expe- 
rienced in patent business, and have all the work done 
overagaim. The best plan is to solicit properadvice at 
the beginning. If the parties consulted are honorable 
men, the inventor may safely confide his ideas to them; 
they will advise whether the improvement is probably 
patentable, and will give him all the directions needful 
to protect his rights. 


Table, froning, A. Wechsler. 135,308 

Table, sclf-waiting, M. Stone......... 135,382 Rejected Cases. 
Tacks, ctc., separating, C. W. Glidden. 135,829 | Rejected cases, or defective papers, remodeled for 
Tacks, etc ., metal coating, C. D. Hunt. 185,889 


parties who have made applications for themselves, or 
through other agents. Termsmoderate. AddressMuNN 
& Co., stating particulars. 

Address ° 


MUNN & CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 


37 Park Row, New York. 
OFFICE IN WASHINGTON—Corner F and 7th 
streets, opposite Patent Office. 


Tallow, purifying, B. F. Shaw 
Tan, liquid from, L. Breval 
Tanning hidcs, A. Fleischhauer..................... 
Telegraph insulator, N. Hendricks................. 
Tilting machine, G. J. Smale........ 
Tobacco topper, Ackley and Ranney 
Trap, animal, F. Flora..............cccceceeceeseees 
Trap, insect, M. Rigell...............cccceessceeseeee 
Truck, Chisholm and Mayer. 
Truck, M. L. Senderling... 


- 185,378 
. 185,317 
185,214 


++ 185,247 
- 185,309 


Truck, barrel, V. Bell.... 

Tug fastening, J. Turley.... -» 185,299 Advertisements. 

Turn table, W. Wharton, Jr............ .. 185,804 oo bere me, ie bi ntenatcairaali pe ommatienn 
Umbrella, etc., runners, Cox and Holland. .. 185,821 

Valve, duplex safety, T. Harang......... « 185,220 RATES OF ADVERTISING. 

Valve, O. E. McMurray...........:ccceseeeeeecseeees 135,852 Back Page = - «- = « «= « $1.00a line. 


Vat, tan,C. H. Manning 
Vehicle wheel, A. L. Blackman (r).. 
Vehicle wheel, N. Paliner....... 
Vent, O. S. Camp.............. 
Wagon, dumping, P. Bodley 
Wash basins, waste trap for, H. H. Craigie.. 
Washing machine, 8. Berry... 
Washing machine, W. P. Brooks. 
Washing machine, B. Edgar........... 
Watch, stem winding, C. A. Montandon ee 
Watch case spring, Laurent and Menegay......... 


«185,231, 135,232 
5.264 


Inside Page = - - - - - Y5centsa line. 
Engravings may head advertisemen&s at the same rate per 
line, by measurement, as the letter-press. 


Pp ATENTED CHEMICAL WATER FLAME 
LIME or CEMENT KILN—Fuel, any kind of coal 
or wood fn same kiln. Will burn purer, softer, and cooler 
with oe quarter less f0cl. Anny te Deane 
el. . D. 
Patentee, Hochester, N.Y. me ve oe 


in another colu dvertise: t 
SEE Towa and Nebraska’ Lands. Baier 


for the extension of the followingLetters Patent. Hear- | 


| 


Srientific American. 


A MANUAL 


MACHINERY & MILL WORK. 


BY THE LATE 
WILLIAM JOHN MACQUORN RANKINE 


ProfessorCivil Engineering in the Universityof Glasgow’ 


WITH NUMEROUS DIAGRAMS. 
One volume, crown 8vo. cloth............ wee ee 5.00 


D. VAN NOSTRAND, 
PUBLISHER AND IMPORTER, 
28 Murray St. & 27 Warren St., New York. 
*,* Copies sent by mail, post paid, on receipt of price. 


NASHVILLE 


lndustrial Exposition, 


The Board of Managers announce that their 


4 THIRD GRAND INDUSTRIAL EXHIBITION 


WILL BE OPEN FROM 


MAY 1se TO 31st, 1873, 


Under the auspices of the MECIIANICS’ AND MANUFAC- 
TUREES’ ASSOCIATION, NASHVILLE BOARD OF TRADE, 
and TENNESSEE HORTICULTURAL SocikTY, in Spacious 
Buildings, designed.and erected for the purpose. 

Will be open to receive goods 


From APRIL 1sT TO 30TH. 

Open to the Public from MAY 1st TO 318t,18%3. 

The various departments have been greatly extended, 
and will embrace the products of the Soil, Forests, Mines. 
Manu/acturesand Art. 

Ample facilities for travel and transportation will be 
offered, and will, it is believed, largely increase the un- 
precedented attendance of last year. 


ee Exhibitors should make immediate application 
for space. 


T. R. PUGH, 
Cor. SEO’y. 


Nashville, Tenn. 77% ay ee ee 
AW GUMMERS, Single and Double Up- 
sets, Saw Tooth Swages, Mill Dog Holders, Sidin: 

olders, Railroad Spike Pullers, and Tree Pruners. Sen 

for circnlar.  G. A. PRESCOTT, Sandy Hill, N. Y. 
LAVERACK COLLEGE and Hudson Riv- 
er Institute, at Claverack, N. Y. For both sexes; 


167 furnished rooms; 20 instructors. Term opens 
March 17. ALONZO FLACK, rresident. 


Only 10 Cents.—‘ Every Man His Own Painter; or 
Paints—How to Select and Use Them.” A plain treatise 
contain ing sample card with 42 different actually painted 
shades and tints, with instructions for exterior and inte- 
rior house decoration. 25 copies, bound in cloth, for $5. 
Sample copies, paper cover, mailed, post paid, to any ad- 
dress on rece! Pt of 10 cents by the publisher, HENRY 
CAREY BAIRD, Box 16%, Post Office, Philadelphia. 

“A want long felt at last supplied.”—Scientijic Am. 


WM. STOEKELL, 
PRES’T. 


HE NATIONAL ENCYCLOPEDIA will be com- 

leted and ready for canvassers Feb. 1. AGENTS 

AND CANVASSERS WANTED. Address NATIONAL ENCY- 
CLOPEDIA PUB. CO., Box 3444, New York. 


ae Wonderful! ! 


Great Juvenile Magazine. Only 80 cents a year— 
1 Tae pagesof choicest reading—a splendid $100 Chro- 
mo to every subscriber, by first mail. A marvel of cheap- 
ness, worth and beauty combined! Specimen, 3 cents. 
Raise g club! Say where you ssw this, JOHN B. AL- 
DEN, Publisher, Chicago, Ill. 


OOD AND IRON WORKING MACHIN- 


ERY of all kinds manufactured by T. R. BAILEY 
& VAIL, Lockport, N. Y. Illustrated Catalogue free. 


SEE in another column, advertisement about 
Towa and Nebraska Lands, 


GENUINE CHESTER EMERY. 


AMES. 


EMERY 
CLOTH. 


BEST QUALITY. 


E. V. HAUGHWOUT & CO., 
25 Park Place, NEW YORK. 


A, iretmon, ROLLED NUT & TUBE CO., 


EMERY 
PAPER. 


LOWEST PRIOES. 


o 
Lat 


4 
E 
a 


Richmond, Va. Nuts from ¥X in. to 8 in., hollow 

afting, Turnbuckles, &c.,manufactured by Ostrander’s 
process. Better, and thirty per cent cheaper than an 
others made. Send for circular. WM. E. TANNER, Pres 


T® THE WORKING CLASS, male or fe- 


male, $60 a week guaranteed. Respectable employ- 
ment at home, day or evening ; no capital required ; full 
instructionsand valuable package of goods to start with, 
sent free by mail. Address, with 6 cent return stamp, 
M. YOUNG & CO., 16 Courtlandt Street, New York. 


ane nhtoany Sborteman ey 


.cIRCULAR PARKERBROS conn. 
Largest Organ Establishmentin the World 


7 Extensive Factories. 


J, ESTEY & COMPANY, 


BRATTLEBORO, VT., U.S.A. 


L1HE CELEBRATED 


Lstey Cottage Organs 


The latest and best improvements. Everything that is 

new and novel. The leading improvements in Organs 

were introduced firet in this establishment. 
EsTABLISHED 1846. 


SEND FOR ILLUSTRATED CATALOGUE. 


E. P. BAUGH 
PATENT SECTIONAL MILLS, 


F Griading Ra Ores, Clay, Feed, Phos- 

phate Boc . wanoy' enfant ana Tough Substances. 
BAUGH SONS, 

hiladelphia, Pa. 


\ X 7 ANTED—Responsible Agentsin Buffalo, 

Chicago and Boston, for Mullen’s Patent Feed 
Water Heater, the simplest and most durable ever in- 
vented, patented March 5, 1872, One hundred of in 
use. Send for Circular. G. M. MULLEN. & Dey 8t., N.Y. 


© 1873 SCIENTIFIC AMERICAN, INC. 


MakcH 1, 1873.] 


THE 


SCIENCE RECORD 


FOR 


1873. 


A Compendium of the Scientific Progress and Discove 


ries of the Preceding Year. Illustrated with Steel 
Plate and other Engravings. 60 pages, 
octavo. Price, $2. 


pus NEW AND SPLENDID BOOK will 


be published about January 15,1878. Itscontents will 
embrace the most Interesting 
the various Arts and Sciences that have transpired durin; 
the preceding year, exhibiting in one view the Genera) 
Progress of the World in the following Departments: 


1—CPEMISTRY AND METALLURGY. — Embracing 
accounts of all the chief Chemical Diacoveries, Im- 
provemente, and Processes introduced in the various 
ndustrial Arts, with engravings. Improvements iu 
the Processes of Working Iron, Steel, Lead, Coppcr, 
Gold, Silver, and the various Metals’ with engrav- 
ings of New Apparatus, ccscriptions of New Alloys 
and much other vshiable information. 
2.—MECHANICS AND ENGINEERING. — Embracing 
descriptions of New Mechanical Processes, Inven- 
tions, Public Works, Improvements in Steam En- 
nes, Boilers, Motors, Railways, Canal Navigation 
aval Engineering Mechanical Engineering, Civil 
Engineering, Building, New Mechanical Inventions, 
with man: engravings: 
8—ELECTRICITY, LIGHT, HEAT, SOUND.—Embrac- 
ing the latest Improve:ments in ‘Telegraph and Tele- 
graph Engineering, Improvements in Galvanic Bat- 
eres, Electric Engines, New and Useful Applications 
of Electricity in the Arts—with engravings. 
4.—-TECHNOLOGY .—Embracing New and Useful [nven- 
tions and Discoveries relating to THE ARTS; Im. 
provements in Photography, Printing, New Imple- 
mente, New Machinery, New Processes,New Recipes, 
Improvements pertaining to Textile Industry, Weav- 
ing, Dyeing, Coloring, and the various branches of 
Industrial Labor, with accounts of New Industrial 
Products, Animal, Vegetable, and Mineral—with en- 


vings. 

3—BOTARY AND HORTICULTURE.—Descriptions of 
New Plants, Trees, Shrubs and Flowers, introduced 
during the preceding year, with New, Useful and In- 
teresting Facts in relation to Cultivation, Propaga 
tion, etc.—with engravings. 

6.—AGRICULTURE.—New and Useful Information in 
the branches of Agriculture, with Notices of New 
Processes, New Implements, N ew Plants, Products 
etc. Improved modes of Treating Soils, Preparing 
Manures, Information concerning omestic Animals, 
their Diseases, Treatinent, etc.—with engravings, 

§—RURAL ANID HOUSEHOLD ECONOMY.—The Lat- 
est Information concerning Building Materials, Im- 
provements thereon, Improvements in Houses, Fur- 
nivure, Lighting, Heat tag: Ventilation, Laundry Pro- 
cessesand Apparatus, Valuable information relating 
to Food, its Preparation, Preservation, etc., includi 
New and Valuable Recipes, and a great variety o: 
Miscellaneous Information pertaining to the House- 
hold—with gogravings, 

8&—MATERIA MEDICA, THERAPEUTICS, HYGIENE. 
—Exhibiting the progress uf Medical Science in vari- 
ous branches, New Medicinal Preparations, New 
Health Inventions and Appliances, with much Inter- 
esting Information. 

9—NATURAL HISTORY AND ZOOLOGY.—The latest 
discoveries in Microscopy, Implenients and Applian- 
ces in Microscopic Investigation, Scientific Explora- 
tions, Physiology, Anatomy, Discoveries relat: 
Pre-historic Man, Interesting Information and Die- 
coveriesrelatingto Mamma)s, Birds, Reptiles, Fishes, 
and Insects—with engravings. 

10 & 11—METEOROLOGY, TERRESTRIAL PHYSICS 
GEOG RAPHY — Accounts of Interesting Atmosphe- 
ric and Terres trial Phenom ena,Traveils, Explorations 
and Discoveries, including descriptions of the Great 
National Park—with engravings. 

22.—GEOLOGY AND MINERALOGY.—The Latest and 
most Interesting Geological Investigations and Re- 
ports, Accounts of New Minerals. New Mineral Dis- 
coveries, Fossils, and Remarkable Phenomena. 

18.—ASTRONOMY.—Recent Interesting Discoveries and 
Intormation relating to the Planets, Comets, Meteor- 
ites, Aurora, the Sua, with Reports of Astronomical 
Phenomena, Progress, New Instruments, ctc. 

14 & 15—BIOGRAPHY, NECROLOGY.—Biographies of 
distinguished Men of Science, with steel-plate and 
other Portraits. Notices of Prominent. Men. con- 
nected with Arts and Sciences, recently deceascd 
with Portraits. 


Every person who desires to be well informed concern- 
ing the Progress of the Arts and Sciences should have a 
copy of SCIENCE RECOED FOR 1873. It will be a most in- 
teresting and valuable Book, and should havca place in 
every Household. in every Library. 
to pa oe Oars yo: Handsomely Bound. Many Engrav- 

: ce, $2. 
ent by mail to all parts of the country, on receipt of 
the price. A liberal discount to the trade and to can- 
vassers. Forsale at all the principal Bookstores. 


MUNN & CO., PUBLISHERs, 
37 Park Row, New York City. 


‘acts and Discoveries in 


to 


THe SCIENTIFIC AMERICAN willbe sent one year 
and one copy of SCIENCE RECORD FOR 1878, on 
receipt of $1°50. 


SCIENCE RECORD FOR 1872, uniform with the 
above. Price $2. 


THE SELDEN DIRECT-ACTING 
Steam Pomp 


IS THE BEST Steam 
Pump made. 


Send for Circular 
‘and Price List to 


A. CARR, 48 Courtland Street 
New York City 


HE Proprietors of C. N. Goss’ patente, ra 

cently issued, for improvements in Horse Hay Rakes 
wish to arrange with a few more parities tv manufacture 
the best horse rake in the country, upon royalty or oth- 
erwise. Address F. G. BUTLER, Bellows Falls, Vt. 


NE THOUSAND DOLLARS PER 
new Barents. Agaress a P BOYER & CO. Parkes 
rk, Pa. 


MarcH 1, 1873.] 
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BAIRD’S 


FOR PRACTICAL MEN. 


My new, revised and enlarged Catalogue of PRACTI- 
cAL AND SCIENTIFIC BOO KS—96 pages, 8vo.—will be 
pent, {ree of postage, to any one who will favor me with 

address. 


HENRY CAREY BAIRD, 


INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 


Purchasers of Saw Mills 


DON’T BE FRIGHTENED! Having noticed an 
advertisement in the papers, from Lane, Pitkin & Brock, 
forbidding all persons from purchasing Circular Saw 
Milla made by us, we will say, that Dennis Lane claims 
the invention ef mechanical devices which we have 
made and applicd to mills for years previous to the date 
of his patents. We shull contfnue as before to manufac 
ture Circular Saw Mills with all the modern improve- 
ments, and will defend our customers from any suits for 
damages, brought against them by Dennis Lane, or Lane, 
Pitkin & Brock. F 

LUKE BuzZZELL, St. Johnsbury, vt. 

BELENAP, ELy & Co., Northfield, Vt. 

CoLz, Buse & Co., Lebanon, N. H. 

F.C. Canpex & Co, 57 Liberty St., N. Y. clty. 


47 ATER POWER & FACTORY BUILD- 
INGS FOR SALE—Main Building, 35x60 ft., two 
stories ; Foundry, 85x50 ft., with Cupola and Blowercom- 
lete ; 30 ft. wheel; never falling stream of water, one 
If nille from R. R. Station, and one and one half intles 


from Steamboat Dock. A very desirable place fora 
light business. Will be sold cheap. Only $1,000 in casi 
required. D. C. SAGE, Cromwell, Conn. 


New and improved Woocworth’s, Daniel’s, and Dimen- 
sion Plancrs, Moulding, Mortising, Tenoning, Sawing, 
Boring, Upright Shaping Machines,etc. Machine Chisels 
and Augers, Moulding Cutters and Farmer’s Cele- 
brated Patent Matcher Heads and Cutters, con- 
tantly on hand and made to order. 

. BALL & CO., 36 Salisbury St.. Worcester, Mass. 


WOODWARp’s COUNTRY HOMES, 


DESIGNS and PLANS for 

Houses of moderate cost 

1.50, post Haig. 

ORANGE JUDD & go : 

PuBLIsHERS 245 Broadway, N. York 

eav"Send for Catalogue of all books 

on Architecture, Agriculture, Meld 
Sports and the Horse 


pt at 


A NEW MATO! 

I introduce, this season, a new tomato, the CANADA 
Victor. which 8 probably the earliest of all varieties. It 
combines just what {s wanted, viz: extreme earliness, 
lal size, the round shape, solidity, richness of color, 
with an entire freedom from greenness and cracking 
around the stem, and first class cropping qualities. Sin- 
gie packets of 25 seeds, cents; five packets, $1. Pack- 
ets of 25 seed selected from the few very earliest, 50 
cents each. My Seed Catalogue free to all. Dealers sup- 
plied at a liberal discount. 

JAMES J. H. GREGORY, Marblehead, Mass. 


ACHINERY of all kinds, New and Sec- 


ond Hand, bought and sold by S. C. HILLS, 51 
ourtlandt Street, New York. 


Tpright Erginc andTubular Boiler (4) HorsE 
$49 5 Power, with all Trimmings—axso, (10) Horse 
Power. Send for circulars. VARIETY IRON 

WORKS COMPANY, Cleveland, Ohio. 


oss 


SS 


Ss 


HAMPION SPRING MATTRESS—The 


latest and best improvement. Do you want a 
healthy and comfortable bed? Here it is. The softest 
easiest, clL.eapest, most popular, and durable Spring Bed 
in market. Sold by all leading dealers, No stock com- 
plete without it. olly composed of tenacious tem- 

red steel springs, so uni ted that the Pressure is equally 
tributed. Easily moved or carried about the house. 
an be lifted, turned, or rolled up like a blanket. Both 
sides alike. Noframe.no wooden slats, no straps. May 
be usea on floor without bedstead. No under bed re- 
quired. Necds only half thickness of hair mattress. The 
regular size double bed, 4ft. 6in. by 6 ft., contains 192 
tempered steel] upholstery springs and weighs only 25 
Ibs. More springs for your money in this bed than in any 
other. Warranted nofseless. Any elzes made to order. 
Send for pictorial circular, Retail price of double bed, 
$18. Shipped, iy single bed or quantity, to all parts of 
the werld. Liberal discount to the trade. Agents want- 
le come & CO., Makers, 181 and 133 Duane Street, 
ew York. 


To Electro-Platers. 
ATTERIES, CHEMICALS, AND MATE- 
RIALS, {n sets or single, with books of instruction, 
Manufactured and sold by THOMAS HALL, Nanufactur- 


ing Electrician, 19 Bromfield Street, Boston, Mass. Illus 
trated catalogue sent free on application 


HREE SPECIMEN COPIES of the AMER- 


ICAN STOCK JOURNAL, Handsomely Illustratec with 
ngravings of Horses, Cattle, Sheep, Swine, Poultry. 
Breda, sua Fane to all'who send Mo Bamps Tor Port 
who send ‘wo am) or Port. 

age. Address N.P. BOYER & CO. Parkesburg, Pa. 


all kinds, Sugar 
Presses, Machinery 
TAKER, 10 Front st., Brooklyn, N. Y. 


Corrugated fron, 


Send for Circulars. 


Providence, R.1. A: 


monta. 


WHALEN TURBINE, No risks to purchaser 
amphiet sent free. SETH WHALEN, Baliston Spx, N. Y 


RISDON’S IMPROVED 


Turbine Water Wheel 


's Cheap, simple, strong and durable; 
T Is Ch P imp] d durabl 
upon a test has ylelded over 8&6 percent 
at full gate, and over 78 per cent at 
eight-tenths gate. 
Send for circular to 
T. H. RISDON & CO., 
Mount Holly, New Jersey. 


URDON IRON WORKS.—Manufacturers 
of Pum ng Engines for Water Works, High and 


SCHENCK’S PATENT. 1871. 


WOODWORTH PLANERS 


And Re-Sawing Machines, Wood and Iron Working Ma- 
chinery, Engines, Bollere, etc. JOHN B. SCHENCK'S 
SONS, Matteawan, N. Y.and 118 Liberty St., New York 


OOD-WORKING MACHINERY GEN- 


erally. Specialties, Woodworth Planersand Rich- 
ardson’s Patent Tim roved Tenon Machines. 
Central, corner Union st., Worcester, 
IRON 


WITHERBY RUGG & 

BEAMS & GIRDERS 
HE Union Iron Miils, Pittsburgh, Pa. 
The attention of Engineers and Architects is called 
to our improved Wrought-iren Beams and Girders (pat- 
ented), in which the compound welds between the stem 
and flanges, which have proved so cbdjectionable in the 
old mode of manufactu ng, are «i: iiely avoided, we are 
repared to furnish a!] sizes at t ‘sme as favorable as can 
e obtained elsewhere. Fordesv:....i vc Hthograph address 
Carnegie, Kioman & Co, Union iron \.ills, Pittsburgh, Pa. 


HIGHARDSON. 
OUGHT 


low Pressure Engines, Portable Engines and Boilers of 
lis, Screw, Lever. Top and Hydraulic 
general. HUBBARD & WHIT- 


Buy BaRBER’s BIT BRACE. 


Tron Bulidinge Roofs, Shutters, &c. 
MOSELY IRON BRIDGE & ROOF CoO., 
Office, 5 Dey st., New York. 


are manufactured by Volney. W. Mason & Co., | 
nts, L. B. BROOKS, 60 Cliff street, 

New York; TAPLIN, RICE & CO., Akron, Ohto. | 

| 


PPO PATENTEES—Patent Rights Bought | } 
and Sold on Commission. Agents make $500 per u ‘ 
Address NATION AL ER. AGENCY, | a 
Ree bee eee ___ Philadelphia, Pa. ee 
THE “PHILADELPHIA ” Re - f ecialt : 
HYDRAULIC JACK. ai rig 


ISTON guided from both ends; all working 
parts guarded from dust; single or double pumps, 
cylinders, shafts, rocker arms, pistone, etc., entirely steel. 


No. 14 N. 5th st., Philadelphia 
No. 42 Ci st Now You. | PHILIPS. JUSTICE. 


LEFFELIMPROVED DOUBLE TURBINE] 


WATER WHEEL. 


6000 IN USE. 


NEW WHEELBOOK 152 PAGES,FOR 1872 


SENT FREE 
JAMES LEF FEL& CO.SPRINGFIELD.O. 


FELT. 


SVENTORS’ NATIONAL UNION E. H. 
GIBBS & CO., 178 Broaiway, New York. Patents 
Sold on Comunulesion. Send for Circular. 


WOODBURY’S PATENT ; 
Planing and Matching 


¢, 
and Molding Machines,Gray & Wood's Planers, Self-ofling 
Saw Arbors, and other wooc working machinery. 
8. A. WOODS, § $1 Liberty street, N. Y.3 
Send for Circulars. (67 Sudbury street, Boston. 


i A Ny NEW and td-HAND.-- 
CHINERY Send for Circular. Coas. PLACE 
J & CO. 60 Vesey st., New York 


2109 LIBERTY ST. NEW YORK CITY, oe seca jam 
Th ee ONE = OTIS’ SAFETY HOISTING 
AVE M b 
e ing the best Plano Forte. * net ae Machinery. 


cide what make to get until you write CO., 


for our Illustrated Circular, which we 
mail free. The “Arion Piano” con- 
tains four patented improvements 
that make {t more durable than any 
piano in the murket. 


xo. 348 nro OMS, REP Yok. 


SILICATE OF SODA 


in {ts various forms. PHILADELPHIA QUARTZ CO. 


ARION 


Write for Circular, and mention 


Forthe Best and 
is where you saw this notice. UN CHING gat Adress THE StILES 
Address THE ARION prano.|. DROP PRESSES, Movirrowx, conn. ” 


FORTE COMPANY, 5 East Four- 


THE BEST !ecentn Street, New York City. 
Wood Working Machinery. 


SPECIALTIES: Danicls’ and Woodworth Planing 
chines ; Pai], Tub,Clothespin, and Washboard Machinery; 
Gage, and Stretcher Lathes. CHARLES BUSS & SON, 
Marlborough, N. H. 


MILLIONS OF ACRES 


lowadNebraska Lands 


FOR SALE BY THE 


Burlington & Mo. River R. R. Co, 


On Ten Years’ Credit at 6 per cent. Interest. 


Propvucts will Py, for the land and improvements 
much within the limit of this generous credit. Better 
terms arc not offered, and probably never will be. 
CIRCULARS giving full particulars, gratis; call forall 
that are wanted to circulate. 

Come West and thrive, Friends will follow. 

A SECTIONAL MaP, showing the exact location of Iowa 
lands, is sold at 30 cents, and of Nebraska lands at same 
price. For Circulars and Maps. apply to 


GEO. 8. HARRIS, 
Land Commissioner, Barlington, Iowa. 


Gy” And please say in what paper this advertisement 
was seen. 


NEW PATTERNS. | 


ACHINISTS’ TCOLS—s]] sizes—at low prices. 
E. & R. J. GOULD. % to 113 N. J. R. R. Ave. 
Newark, N. J. 


Machinery. 


Wood and Iron Working of eve und. Leather and 
Rubber Belting, Emery, eels, Babbitt Metal, &c. 
GEO. PLACE & CO., 121 Chambers & 108 Reade Sts, N.Y 


Machinists’ Tools. 


The largest and most complete assortment in thiscoun 
try, manufactured yy 
NEW YORK STEAM ENGINE COMPANY, 
121 Chambers & 108 Reade Streets, New York. 


Cold Rolled Shafting. 


Best and most perfect Shafting ever made, constantly 
on hand in large quantities, furnished in any lengths up 
to Mft. Also, Pat. Coupling and Self-oiling adjustable 
Hangers. GEORGE PLACE & CO., 

121 Cnambers & 103 Reace Streets, New York. 


Sturtevant Blowers. 


Andrew’s Patents. 
Noiseless, Friction Grooved, or Geared Hoist- 
ers, suited to every want. 
Safety St re Elevators, Frevent Accident, if 
Rope, Belt, and Engine break. 
Smokes urning Safety Boilers. 
ecillating Engines, Double and Single, 1-2to 
100-Horse power. 
Centrifu amps, 100 to 100,000 Hons 
rer qpute. Best in the World, 
ud, 


‘a i 
and, Gravel, Goal, Grain, etc., w the 


out injury. 
All Light, 5 mple. Durable, and Economical. 
Send for Circu are. 

WM. D. ANDREWS & BRO. 

414 Water Street, New York. 


100 YEAR ALMANAC, FOR 50 CENTS 


we send POsTPaID an Almanac giving every Year,Month, 
Week and Day of the Century, also a Pocket Calendar for 
1878. Extra inducements to Agents. Address 

GEORGE A. HEARD & CO., Boston, Sass. 


ESTABLISHED 188. 


FIRST PREMIUM AWARDED BY THE AMERICAN 
INSTITUTE FAIR, 1871. 

Waste no time, oil, or labor on worthless paints. Use 
PRINCE'S METALLIC, an indestructible coating for 
iron, tin and wood. Send for a circulur_and sample 
For sale by the trade.and PRINCE’S METALLIC PAINT 
COMPAN Y,96 CEDAR STREET, New York. 


OOD CARPETING. 
PARQUET AND INLAID FLOORS. 
end stamp for illustrated prise list to the 
NATIONAL WOOD MANF'G CO., 
942 Broadway, New York 


Write for Large Illustrated Descriptive Price List to 


PITTSBURGH, PA. 


‘le, Muzzle and Breech-Loading Rifles. Shot 


Double, Sin; 
Guns, Revolvers, Pistols, &c., of every kind, for men or 
boys, at very low prices. Guns, $3 to }; Pistols, $1 to $25. 


Tron City and Siberian Iron Works. 


Of every size and description constantly on hand. ROGERS & BURCHFIEL D, 
GEORGE PLACE & CO. MANUFACTURERS OF 
121 Chambers & 103 Reade Streets, New ‘York. Refined Charcoal and Best Bloom Sheet Iron, Brands 


Apollo and Siberian. Specialties: Stamping, Button, 
Trunk, Lock, Shovel, Tea Tray, Show Card, Tagger, and 
all other kinds of fine Sheet, from 12to 40 gauge. Cut to 
size, as required by the trade. Equally to any imported 
Office and Warehouse, 108° Water St., Pittsburgh, Pa. 


PROTECTION AGAINST FIRE. 


HALL BROTHERS 
Are prepared to intro- 
duce their “ System of 
Sprinklers’ into Mills, 
Factories, &c., at short 
notice. Call and seea 
practical operation of 
same at their works, 


36 CHARDON STREET, 


BOSTON. 


WILDER’S 


Pat. Punching 


For Railway Shops, Agricultural Machine Shops, Boile 
Makers, Tuners Brass Manufacturers, Sliverstaiths é&c 
Warranted the beet produced. Send for Catalogue, &c. 
NEW YORK STEAM ENGINE CO., 
121 Chambers & 108 Rea de 


H. WHITE, Newark, N. J., Manufac- 
@ turer of Tin, Zinc, Brass and Copper Spun Bot- 


tom Ollers, Children’s Carriage Trimmings, Cowell Pat. 
Door and Gate £pring, &c. &c. St: d, Ca y 
Metal Work, Dies, Tools, and Patterns oorder a 
STAMPs, Steel Letters, the Litt! 
RUBBER sine Dies, &c.. U.S. M'r'a Co, SW 


Lombard St., Baltimore. $10 a day to Agents. 


Best sgasiity, Cotton, Hemp, 

and Water proof. Manufac: 

tured by F. M. ALFORD, 
Avon, Conn. 


12 Samples sent by mail for 5 cts., that retail quick for 
$10. R. L. WOLCOTT, 181 Chatham Square, New York. 


Presses 


5 t 90 perday! Agents wanted! Allclanses of working pom 
0 a V ple, of either sex, young orold,make moremoneyas 
work for usin their spare moments or all the u:mo than atanything 
else. Particularsfree, Address G. Stinson & Co.. Portland. Maine, 


© 1873 SCIENTIFIC AMERICAN, INC. 


andpricelists sent on application. 


"RUERK’S WATCHMAN’S TIME DE. 


TECTOR.—Important for all large Corporations 


and Manufacturing concerns—capable of controlling 


with the utmost accuracy the motion cf a watchman o} 


patrolman, as the same reaches different stations of hi: 


at. Serd for a Circular. J. E. BUERK, 
P.O. Box 1,067 Boston, Mess. 
N. B.—This detector {s covered by two U. 8. Patente 


Parties using or selling these instruments without au 


thority from me will be dealt with according to law. 


ICHARDSON, MERIAM & CO. 


Manufacturers of the latest improvrd Patent Dan 
els’ and Woodworth Planing Machines, Matching, fash 


and molding, Tenoning, Mortiving, Borji ng, Sha ping, Ver- 


tical, and Circular Re-sawing Machipes,saw Mills, Saw 
Arbors, Scroll Saws, Railway, Cut-off, and I‘ip-caw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
Manufactory, Wor- 
cester. Mass. Warehouse, 107 Liberty st, New York. 17, 


QHINGLE AND BARREL MACHINERY.— 
) Improved Law’s Patent Shingle and Heading Ma 
chine, simplest and best in use. Also, Shingle Heading 
and stave Jointers, Stave Equclizers, Headtag Piarers 
Turners, é&c. Address TREV R& Co., Lockport, N. Y. 


ORTABLE STEAM ENGINES, COMBIN- 

ing the maximum of efictency, durability and ccon- 

omy, with the ininimum of weight and price. They are 
wi ely and favorably known, more than 990 being in 
use. All warrantéd satisfactory or no sale. eseriptive 
circulars sent on spplication. Address 
J.C. HOADLEY & CO., Lawrence, Mass. 

Liberty st., Ne ¢ York. 


yIVERVIEW Military Academy, Pough- 
keepsie, N.Y. A thorough-go.g school for boys. 


Niagara Sieam Pump. 
CHAS. B. HARDICK, 
23 Adams st., Brooklyn, N. Y. 


P. BLAISDELL & Co., 
MANUFACTURERS OF FIRST CLASS 


MACHINISTS’ TOOLS. Send for Circulars 
Jackson st., Worcester, Mass. 


Milling Machines. 
TANDARD, UNIVERSAL, INDEX, CAM- 
kJ CUTTING and PLAIN, in every varicty, of unequal- 
le design and first-class workmanship. Send for Tllus- 
trated Catalogue to the BRAINARD Minune MACHINE 
Co., 11 Pemberton Square, Boston. Works at Hyde Park. 


FOOT LATHES.—T. Suanxs, Baltimore, Md, 


You ask WHY we can sell first 
Class 7 Octave Pianos tur $290 ¢ 
e answer—It costs less thin $3OU 
to make any $600 Vinny sort 


through Agents, all of whom make 
r ct. profit. Y 


We have 
no Agents, but ship direct to fami- 
lies at Factory price, and w 
5 Years. Send for illustrat 
to over 800 Bankers, Merc! 
how), using our Pianos, 
Please state where you saw 


UY. 8. Piano Co., 865 Broadway, N.Y. 


\INCINNATI BRASS WORKS—Engineers 
? and Steam-fitters’ Brass Work. Best quality. Send 
for Catalogue. F. LUNKENHEIMER, Prop. 


SEE in another column, advertisement about 
Iowa and Neb aska Lands. 
ATHE CHUCKS—HORTON’S PATENT 
from 4 to 36inches. Alsofor car wheels. Address 
E. HORTON & SON, Windsor Locks, Conn. 


s e 
ular, in which we refer 
&c. (some of whom you may 
<4 44 States and Territories. 
this notice. 


aun 


OF THE 


SCIENTIFIC AMERICAN. 
The Best Mechanical Paper in the World 


A year’s numbers contain over 800 pages and several 
hundred engravings of new machines, useful and novel 
inventions, manufacturing establishments, tools, and 
processes. 

The SCIENTIFIC AMERICAN is devoted to the inter 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Inventions, Agriculture, Commerce, and the in- 
dustrial pursuits genefally, and is valuable and instru 
tive not only in the Workshop and Manufactory, but 
in the Household, the Library, and the Reading Room 


To the Mechanic and Manufacturer ! 


No persen engaged in any of the mechanical pursuits 
should think of doing without the ScIENTIFIO AMERI- 
oan. Every number ( ontainsfrom six to ten engravings 
of new machines andi ventions which cannot be found 
in any other publicatio 


Chemists, Architects, Millwrights axl Farmrs 


The SCIENTIFIC AMERICAN wlll be found a most 
usefulj-urnal to them. All the new discuveries iu the 
science of chemistry are given in its columns; and the 
interests of th3 architect and carpenter are not over- 
looked, all the new inventions and discoveries apper- 
taining to these pursuits being published from week to 
week. Useful and practical information pertaining to 
the interests of millwrights and millowners will be found 
published in the ScrENTIFIC AMERICAN, which informa - 
tion they cannot possibly obtain from any other source. 
Subjects in which planters and farmers are interested 
will be found discussed in the SCIENTIFIC AMERICAN. 
Many improvements in agricultural implements being 
illustrated in its columns. 

We are also receiving, every weck, the best scientitic 
journals of Great Britain, France, and Germayy; thus 
placing in our possession all that {s transpirin;; in me- 
chanical science and art in these old countrics. We 
shall continue to transfer to our columns copious ex- 
tracts, from these journals, of whatever we may deemof 
nterest to our readers. 


TERMS. 
One copy, oneyenr - - : $3.00 
One copy,six months - es Se - 150 
One copy, four months - - = = 1.00 


One copy of Scientific American for one ycar, and 
one copy of engraving, ‘‘Men of Progress” 

One copy of Scientific American for onc year, and 
one copy of “Science Record,” for 18738 - - - 

Remit by postal order, draft or express. 

The postage on the Scientific American {6 five cents per 
quarter, payable at the office where received. Canada 
subscribers must remit, with subscription, 25 cents extra 
to pay postage. 

Address all letters and make all Post Office orders or 
drafts payable to 


MUNN «& CO., 


37 PAEKE LCW KEW YCEK, 


10.00 


450 
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Scientific American. 


Advertisements. 


Advertisements will be admitted on this page at the rate of 
$1.00 per line for each insertion. Engrvings may 
head advertisements at the same rate ver line by meas- 
urement, as the letter-press. 


To Investors, 


To thoge having funds to invest, and those who wish 
to increase their income from means already in- 
veated in other less profitable securities, we recommend 
the Seven-Thirty Gold Bonds of the Northern Pacific 
Railroad Company as well secured and unusually pro- 
ductive. 

‘The bonds are always convertible at Ten per cent. pre- 
mium (1.10) into the Company’s Lands at Market Prices. 
The rate of interest (seven and three-tenths per cent. 
gold) is equal now to about 8% currency—yielding an in- 
cole more than one-third greater than U.S. 5-208. Gold 
Checks for the semi-annual interest on the Registered 
Bonds are mailed to the Post-Office address of the owner. 
All inarketable stccks and bonds are received in ex- 
change for Northern Pacifica on moat favorable terms. 


JAY CooKE & Co., | 


NeW YORK, PHILADELPHIA, AND WASHINGTON, 
Financial Agents Northern Pacijic R. R. Co., H 


Lok SaLe By BANKS AND BANKERS. 


INDEPENDENT 


BOILER FEEDERS 


SEND FORILLUSTRATED CAT UE 


COPE &MAXWELL MFG.CO. 


HAMILTON.OHIO. 


= Pe ' 


Good Watches 


Practical. Men. 


0: 
&" We send our Descriptive Price List of 


Waltham Watches 


FREE TO ALL WHO WRITE FOR IT. 


Mechanics, Engineers, and all others who require cor- 
rect time, will find Watches specially adapted to their 
“we described in this Price List. 


WE SEND SINGLE WATCHES TO ANY PLACE BY 
EXPR&SS, WITH BILL TO COLLECT ON DELIVERY, 
AND ALLOW THE PURCHASER TO OPEN THE PACK- 
ACE AND EXAMINE THE WATCH BEFORE PAYING 
THE BILL—axp FOR ANY WATCH THAT DOES NOT 
GIVE SATISFACTION, THE MONEY WILL BE 
PROMPTLY REFUNDED. 


Write for the Price List, and please mention that you ‘ ity, 


saw this advertisement in the SCLENTIFIC AMERICAN, | 
Address 


HOWARD & CO, 
No. 865 Broadway,NewYork. 


CB Extra Heavy Gold and Silver Cases always on hand 


ANTED—By a man of 25 years’ experi- 
ence in Bullding, Repairing, and runping Engines, 
a situation as Engineer in some first class establishment, 
South or West preferred. First class References from 
present Employers, and others, if desired. Address EN- 
GINEER, care of J. Cupps and Sons, Jacksonville, Ill). 


THE UTICA 


io 


), 


) 


STEAM ENGINES, 


PORTABLE & STATIONARY. 


“Tare Best, CHEAPEST, Most DURABLE.” 


Improved Circular Saw Mills, Screw and 
Lever Set. Send for Circular. . 

UTICA STEAM ENGINECO,, Utica, N, ¥. 
Gi. G. YOUNG, GENRBAL AGENT, 

‘£2 Cortlandt St., New York. 


Graut’s Bolt Cutter & Drill Combined 


SMALLEST SIZE, Threads of 
LENGTH, 42 1N.-~WEIGHY, 10 LBS. any form cut 
on bolts cf 
any length by 
hand or pow- 
er—perfect in 
once goin 
over. Dies ad- 


justable for 


wear. Fine 

fficlent dura- 

S a pat e ines, 

The smallest shop cannot afford to do without one. Used 
by Third Ave. car shop and Brooklyn BridgeCo, Send for 
elrealars, WILEY & RUSSELL, Greenfield, Mass. 


CAMERON & CO., 


ENGINEERS, 


street, New York City. 


+ Steam Pops, 


Adapted to every possible 
uty. 
Send for a Price List. 


MORRIS, TASKER & CO., 


MANUFACTURERS OF 


AMERICAN CHARCOAL IRON 


Boiler Tubes. 


WROUGHT-IRON TUBES 
AND FITTINGS, FOR GAS, STEAM 
WATER, AND OIL. 


("Steam and Gas Fitters’ Supplies, Machinery for 
oal Gas Works, &c., &c. : 


NO. 15 GOLD ST., NEW YORK. 


Works, foot of East 23d 


[Marcu 1, 1873. 


MAHOGANY, 


ROSEWOOD, FRENCH WALNUT, SATIN 
WOOD, HUNGARJAN ASH, CEDAR, ETC, 


Large and Choice Stuck Foreign and Domestic Woods, in 


VEN EERS, BOARDS, AND PLANK. 
ported and Manufactured by 
GEOR W. READ & CU. 
Office, Mill and Yard, 186 to 200 Lewis st., cor. 6th, f. R. 
Branch Salesroom—1970 & 172 Centre St., N, Y. 
Orders by mail promptly and faithfully executed. 
Ga"Send for Catalogue and Price List. 


“SCHLENKER’S PATENT 


‘BOLT CUTTER 


' New INVENTION. ADDRESS, 
HOWARD IRON _WorRKS. BUFFALO.N. 


tar~ T. V. Carpenter, Advertising Agent. 
Box 778, New York city. 


PETER COOPER'S 


Refined Neats’ Foot Oil 


Address 


FOR FIRST CLASS MACHINERY. 
0: 
It contains no gum or acid, and is warranted pure and 
equal to the best Sperm Oi). 
For sale at No. 17 Burling Slip, New York. 


Diamond-Pointe 


STEAM DRILLS. 


R. A. Vervalen’s Brick Machines, 


Made at Haverstraw, Rockland Co.,N. Y. Making nine 
tenths of all the brick usedin the State. Sendforcircular. 


N 


xA0EMAre Union Stone Co., 
Patentees and Manufacturers of 


mery W heels & EmeryBlock: 
En elze and Form to Suit various ° 


Mechanical Uses; 
GRINDERS, SAW GUMMERS. DI14- 
MOND TOOLS, and WOOD'S Pa- 
TENT KNIFE GRINDER, 
For Planing, Paper Cutting, Leather Splitting, and al 
ot her Long Knives. 
OFFICE, 1 EXCHANGE Steer, Boston, Mass. 
. : y. §. Jarboe, lberty Street, N.Y. 
BRANCH OFFICES { 63 Commerce Street, Philadelphia,Pa 
"Send for circular. 


ANSOM SYPHON CONDENSER perfects 

and maintains vacuum en Steam Engines at cost of 

One per cent its value, and by its use Vacuum Pans are 

ron with full vacuum without Air Pump. Send to WM. 

ALLEN, 51 Chardon St., Boston, fora personal call, or 
he Company, at Buffalo. x. Y., for a circular. 


MACHINERY for grinding 
Tools and Metals, gumming Saws, 
cleaning Castings, grinding Planer 
Knives perfectly straight—unequal- 
ed for the sterling quality of its 
: material and workmauship, the du- 
3 rability of eve art. Address 

: AMERICAN TWIST DRILL COM- 

PANY, Woonsocket, R. I. 


New York PLASTER WORKS 


Our 


HE adoption of new and improved applica 
tions to the celebrated Leschot’s patent, bave muje 
these drills more fully. adaptable to every variety of 
ROCK DRILLING. ‘heir unequalled efficiency and 
economy are acknowledged, both in this country 
Europe. The Drills are built of various sizes and pat- 
terns; WITH AND WITHOUT BOILERS. and bore at a 
unfform rate, of THREE TO FIVE INCHES PER MIN- 
UTE inhardrock. They areadapteu to CHANNELLING, 
GADDING, SHAFTING, TUNNELLING, and opencut 
work; also. to DEEP BORING FOR TESTING ‘THE 
VALUE OF MINES AND QUARRIES. TEST (ORE 
taken out, showing the character of mines at any depth. 
Used either with steam or compressed air. Simpleand 
durable in construction. Never need sharpening. Man 

ufactured oy 

THE AMERICAN DIAMOND DRILI CO.. 

No. 61 Liberty St., New York. 


Seven years’ service in some of the largest establish- 
ments in New England and elsewhere, with boilers 
varying from Fifty to Fifteen Hundred Horse Power, 
with repeated orders from the same parties, shows that 
this improved  enerator has taken a permanent place in 
the use of steam. 

Fifty Thousand Horse Power have becn made and put 
iu operation with a present steady demand. 

All the surface of the Harrison Boiler is either steam 
generating or superheating surface, and when this needs 
entire renewal it can be made as yood as nevo ut an outlay. 
Of only one half tha cost of a new boiler. It can he taken 
out and replaced by simply removing the loose bricks on 
the top, without disturbing the fire front or brick.w ork 
of the original setting. It is most difficult and expensive 
to take out and replace the ordinary wrought iron boiler, 
which, when worn out, ix comparatively worthiess, und 
can scarcely command a4 purchaser at any price. 

Harrison Boilers of any size can be made ready for 
delivery, after order is given, as fast as they can be put 
in place, the setting costing no more than that of the 
ordinary wrought iron boiler. 

For all information, circulars, etc., application must 
be made direct to the _ 

HARRISON BOILER WORKS, 


Grays Fe Road 
Philadelphia, Pa 


COVERING for BOILER 


AND PIPES. Superior Quality. Firet Prize Am. Institute Fair. VAN TUYL MF’G CO., 528 Water St,, N. Y. 


AlwaysReliale 


Wright's Doyble-Acting Backete 
Planger. 


STEAM PUMPS. 


Made by the Valley Machine Co. 
EASTHAMPTON, Mass. 


Drills, and other Machinists'Tools, of superior qual- 
on hand, and Snishing. For sale low. For Descrip- 
tfon and Price addresa ‘W HAVEN MANUFACTUR- 
ING CO., New Haven, Conn. 


Send for Shearman’s Illustrated Catalogue 


uf American Machinery, with monthly Reporter of 
New and Second Hand Machinery ready to deliver in the 
United States. Price 0cts. per year. ISAAC H. SHEAR- 
MAN, 132 N. 8d St., Philadelphia, Pa. 


$1 ROTARY HAND CORN SHELLER— 
Guaranteed to work well. Send for Sample and 
Circular to the 


HARRISBURG, PA., FAMILY CORNSHELLER CO., 
Lock Box 9 


WIKRE ROPE. 


JOHN A. ROEBLING’S SONS. 
MANUFACTURERS, TRENTON, N. J. 

R Inclined Flanee,Standing Ship Rigging, 
* Bridges, Ferries, Stays, or Guyson Det Tanes, 
Mer Ropes, Sash Cords of Copper and Iron, Lightnin, 
Conducters of Copper. Specia) attention given to hoist- 
{ng rope of all kinds for Minesand Elevators. Apply for 
circular, giving price and other information. send for 
pamphlet on Transmission of Power by Wire Ropes. A 
arge stock constantly on hand at New York Warehouse, 
No. 117 Liberty street. 


American Saw Co. 


No, 1 Ferry Street, corner 
Gold Street, New York. 


MANUFACTURERS OF 


Patent Movable Toothed 


CIRCULAR SAWS, 


Patent Perforated 
Circular, Mill, 


Cross-cit Saws. 


(just 


ape- 
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Patent CENTRIFUGAL PUMPS, Vertical and Hori- 
zontal,are used al) overthe United States and the Can- 


be easil applied by 
adas, and alsoin Great Britain. Send fer our new I)lustra- |; ROOKIN AND 


ted Pamphlet, containing nearly 600 references to Tan- 
ners, Paper-makers, Contractors,Brick-makers, Distillers, 
etc., with 22 pages of the strongest possible testimony. 

Address HEALD, SISCO & CO., Baldwinsville, N. Y. 

cr The H. & S. Pump was triumphant at New Orleans, 
1871, and at Cincinnati, Brooklyn, and New York (Am. 
Institute), 1872—being thus proved to be the Best Centrif- 
ugal Pumpin the world. A cheaper, hetter, or more du- 
rable Wrecking-Pump, Fire-Pump, or Irrigator, is impos- 
sible. 


For steep or flat Roofs, in all climates, 


ASBESTOS ROOF COATING. 


For restoring old Tin, Felt, and Shingle Roofs, ‘¢ 


ASBESTOS BOILER FELTING. 


The best non-conductor, and the lightest and most eco- 
nomical covering for Steam Pipes, Boilers, Oi) Stills, etc., 
whether housed or exposed to the weather. 

These materials are prepared ready for use, and can 
any one. 

SHEATHING FELTS, ASBESTOS 

BOARD, ASBESTOS PAPER, ASBESTOS, ASPHAL- 
Ce 

Send for Descriptive Pamphlets, Price Lists, Terms to 


Dealers, etc. H. W. JOHNS 
 Batabiished ) New Oficettb: Watben NSenx, cor. 
in, 1858, GOLD STREET. New York. 


Boilers & Pipes covered 
with “ ASBESTOS FELTING;” saves 25 per cent ip 
fuel. Seud for circulars. 


Ashestos Felting Co 


e 
ev tt 316; 318,920, 322) Front tr NY. 


EACH’S Scro]l Sawing Machine,Improved 


‘ guaranteed the cheapest and best in use. Thirty 
ys triai given. Send for illustrated circular and price 
Met. Address H. L. BEACH, 90 Fulton 8t., New York. 


© 1873 SCIENTIFIC AMERICAN, INC. 


presents and removes scale in Steam Bollers—does nor 
njure the Iron. In use over five years. 
J.J. ALLEN, Patentee, Philadelphia 2 


NEW YORK SAFETY STEAM POWER CO, 


30 CORTLANDT-ST., NEW YORK. 


SUPERIOR 
STEAM ENGINES 
AND BOILERS, 


by special machinery 
& duplication of parte. 
They are Safe, Economi- 
cal, Easily Jlanaged, and 
not liable to derange- 
ment Their COMBIN- 

y ED ENGINE & 
BOILER is pe- 
culiarly adapted 
to all purposes 
requiring smal) 
power. More 
than 800 en- 
- gines, from 2 to 
100 horse-pow- 
er, in use. Send 
,for illustrated 
<4" circular. 


THE TANITE CO., 


INVENTORS & BUILDERS OF SPECIAL 
MACHINERY CONNECTED WITH 
EMERY GRINDING. 


SOLID EMERY WHEELS, from 1 in. to 8 feet in diani- 


The TaNITE EMERY WHEEL Is rapidly taking the place 
of the yile and the Grindstone. If you wishto make Iin- 
provements in your Factory. Foundry, Mill or Shop, 

ntroduce our Emery Grin ng Machiner , end note 
the saving on Files, Labor, and Wages. A judicious use 
of Tanite Emery Wheels and Grinding Machinery will 
more than repay the cost in this year’s work! Nothing 
will shape, reduce or remove Metalso cheaply and quickly 
as a Tanite Emery Wheel. The cutting points of a file 
are steel,and each minute’s use injures its cutting e 8, 
A Tanite Emery Wheel never grows dul?! En- 
ery is a substance harder than any metal! We have lately 
introduced half a dozen new Styles of Machines for 


Emery Grinding. Prices: $15 , $50, $60, $70, $75, $90, 
$95, a 10, 6°. #4 $1. bend for Circulars ‘and phic to: 
graphs te 


The Tanite Co., 


Stroudsburg, Monroe Co., Pa. 


THE 


AMERICAN 


Turbine Water Wheel 


Has recently been improved and sub- 
lected to thorough teste by James 
merson, Holyoke, Mass., showing 

higher average results than any Tur- 

bine Wheel ever known. A fullre- 
ort may be obtained of STOUT 

MILLS & TEMPLE, Dayton, Ohio. 


Machinist’s Tools, 
EXTRAHEAVY AND IMPROVED. 
LUCIUS W. POND, MANUFACTURER 


orcester, Mass. 
Warerooms, 98 Uberty Street, New York. 


C. STEBBINS, -igent. 


EMERSONS PATENT READY GUMMEO 


CROSS CUT SAWS 
WITH PATENT REMOVEABLE 
' SAW’ SET SOCKETS FOR 
HANDLES WARRANTED ££: 202%, 

LEP MEE Sp. ooh Of eT 
TEMERS ON FORD 8COBLAVER Mics FA 
YZ IDDER’S PASTILES—A Sure Relief for 
Asthma. STOWELL & CO. Charlestown, Mass. 


alpen 1 F 


fs 


SHAF TING. 


The fact that this shafting bas % per « 
Strength, a finer finish, and 1s truer to gage,than any other 
in use, renders it undoubtedly the most economical. We 
are also the sole manufacturers of the CELEBRATED UOL- 
LINS PaT. CouPLine, and furnish Pulleys, Hangers, etc., 
of the most approved styles. Price lists mailed on appii- 


greater 


cation to NES & LAUGHLINS. 
Try street, 2d and 8d avenues, Pittsburgh, Pa. 
FR rstocks of thie Shatti ir clone ana or bale’ 
afting in store and for 
FULLER, DANA & FITZ, Boston, Mass. OF nae: OF 
GEO. PLACE & CO., 126 Chambers street, N. Y. 


PIERCE & WHALING, Milwaukee, Wis. 


HE “ Scientific American” is printed with 
CHAS. ENEU JOHNSON & OO."B INK. Tenth ani 
Lombard sts., Philadelphia and 59 Gold st., New York 


